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Take a closer loo 


A closer look at familiar things in a 
different light often helps us recognize 
many interesting and attractive features. 
This close-up photograph of a diamond 
in a red light gives us a dramatic new 
perspective on this familiar gem. 

The Shell chemicals in the column at 
the right may be familiar to you. But a 
closer look in a different “light may lead 
to new and profitable products for your 
company. 


Each of the listed chemicals is used in 


The Shell chemicals listed below are sources of many important commercial products. 


k in a different light... 


manufacturing many other important in- 
dustrial materials. Their reactivity leads 
to an extensive and growing chemistry 
that is well worth your investigation. All 
listed products are available in commer- 
cial quantities. 

Your Shell Chemical representative 
will gladly help you take a closer look at 
the many practical applications of these 
or other Shell chemicals. Samples and 
technical literature are available at your 
request. 


SHELL CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION 


Allyl Alcohol 

Allyl Chloride 
Bisphenol A 
Dimethyl! Ketone 
Epichlorohydrin 
Ethyl Amy! Ketone 
Hexylene Glycol 
Hydrogen Peroxide 


Methyi Isobuty! 
Carbinol 


‘SHELL 








Pumping Notes 


Centrifugal Designed as Basic Unit in 
Multi-plant Standardization Program 


ECO’s Centri-CHEM* was designed to 
include all the most desirable operating 
and maintenance features in a centrifugal 
pump for general chemical service—and 
mass-produced at a price, making it profit- 
able for any processing plant to standardize 
upon it. Type 20 Stainless Steel was 
selected for the ultimate in corrosion 
resistance and strength. The mechanical 
seal is chemically inert, non-contaminating 
TEFLONf, ceramic or carbon. A removable 
face plate gives access to all internal parts 
without disturbing piping. Available, 
motor or pedestal mounted. Capacity to 
40 gpm, heads to 50 ft. Priced as low as 
$184.00 less motor. 


Purifying Uranium 


ECO’s GeaRcHEM” Pumps, providing con- 
stant-flow metering with reproducible 
accuracy within plus or minus one per 
cent, are employed in a new system for 
purifying crude Uranium. Several units 
are already in use here and abroad. These 
Hastelloy* C pumps, with glass-filled 
TEFLON gears and bearings, meter exact 
amounts and concentra- 
tions of Hydrochloric 
and Uranyl Chlor- 
ide at different 
points in the system, 
with accuracy essential 
to its successful 

operation. 


Pumping Shear-Sensitive Fluids 
and Missile Grade Propellants 


For pumping without mechanically dis- 
rupting fluid balance—ECO’s Aui-CHEemM* 
rotary displacement pump with its non- 
shearing, smooth, positive thrust of two 
axially opposed oscillating impellers pro- 
ducing two overlapping discharge and 
suction strokes per revolution, provides an 
almost pulseless flow essential to safe 
pumping of such media as hydrogen per- 
oxide, hydrazine, nitroglycerine, etc. Also, 
in handling such fluids as missile grade 
propellants, subject to internal spark and 
explosive wave propagation, these pumps 
are widely preferred, since their self- 
lubricating TEFLON impellers and bear- 
ings eliminate internal spark hazard. 


ECO ENGINEERING COMPANY 


The Responsibility of Leadership 


How ECO Builds Better Chemical Pumps at Lower Costs 


Eco Engineering Company’s 


position of leadership in the small chemical pump 


field is primarily the result of advanced engineering and an open mind to the new 
and improved materials of construction which have revolutionized design possibilities 
and service expectations. In this connection Eco has pooled the vast materials 


engineering research of such companies as 
du Pont, International Nickel, Carpenter 
Steel, Union Carbide, U. S. Graphite, 
Carborundum and other outstanding sup- 
pliers with their own broad pump manu- 
facturing and application experience to 
produce their unique and diversified line 
of rotary, gear and centrifugal pumps for 
corrosive service. 


Automatic “Program” Machining 


But building better chemical pumps was 
not sufficient. Eco insisted their line be 
lower in first cost as well as in upkeep 
than pumps of comparable quality. 2 
yroduction on the most modern automatic 
‘program”’ machine tools, where multiple 
operations are performed to reduce need- 
less labor and handling, was their answer 
to this requirement. 


Standardization and Interchangeability 


All Eco pumps were designed for precision 
manufacture with standardization of every 
component part for interchangeability in 
original assembly or replacement in the 
field. Interchangeability of parts and mass 
production has had another important 
value to the user. It has permitted manu- 
facture and stocking of a highly flexible 
inventory to provide immediate delivery 
of any “specification pump” in the Eco line, 
as well as a variety of specification vari- 
ations to meet individual customer needs. 





Factory Mutual Approved Chemical Faucet 


This Eco Stainless Steel Chemical Faucet 
is the ultimate for safely dispensing flam- 
mable and corrosive fluids. It is the only 
fume-tight, spring-loaded faucet with 
TEFLON seals which overcome seizure 
problems. Ideal for drum dispensing or for 
standard piping systems. Illustration 
shows solvent storage area at Eastman 
Kodak, Rochester plant, where more than 
200 Eco Faucets are in use. 


TEFLON T-Film* Hydraulic Sealant 


Eco’s chemically-inert thread sealant and 
anti-seize compound for metal, plastic, 
carbon and ceramic systems and equip- 
ment was produced originally as an aid 
to Eco pump users in the nuclear and 
corrosive chemical fields. After four years 
of highly successful use, T-Film is now in 
general use throughout the process indus- 
tries wherever corrosives are encountered. 





ALL-CHEM Rotary Pumps 
MINILAB Rotary Pumps 
GEARCHEM Gear Pumps 








ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


CENTRI-CHEM Centrifugal Pumps 
PUMPMOBILE Portable Pumping Units 
CHEMICAL FAUCETS Factory Mutual Approved 


Ask for literature on any or all of these ECO Products 








xECO Trademarks. tdu Pont Trademark. 


*Union Carbide Trademark. 


12 New York Avenue - NEWARK 1, N.J. 





money-making, money-saving 
Filtration Advantages 


Wrapped up in One Small Package 


1. HIGH OUTPUT 


The BIRD-YOUNG Vacuum Filter gives you 
as much as six to ten times the capacity per 
foot of filter area as the ordinary drum filter. 
Look at the “ghost” drawing and you'll see 
why. Virtually the entire drum is under vac- 
uum. Filtrate flow is unhampered by pipe lines 
or valves. The slotted shoes pulsate low pres- 
sure air for high effective cake removal. Slow 
filtering solids can be handled at high drum 
speeds. 


DRY CAKE 
BIRD-YOUNG construction brings full pump 


vacuum directly under the filter medium and 
over almost every inch of the drum surface. 


SUPER-EFFICIENT WASH 


BIRD-YOUNG design provides for multi- 
stage, counter-current washing with sharp 
separation of each wash liquor from the filtrate. 


FUME TIGHT 


BIRD-YOUNG design 
permits positive clos- 
ing of the complete 
fume or vapor sealing. 


Before you invest in vacuum filtration of any kind, however time-honored or 
seemingly satisfactory, find out how much better the Bird-Young Filter can do 
the job in terms of production, product quality and net cost per ton. The Bird 
Research and Development Center offers complete pilot-scale test facilities. 


BIRD YOUNG FILTERS 


BIRD MACHINE COMPANY ¢ SOUTH WALPOLE, MASSACHUSETTS 
Regional Offices: ATLANTA 9, GEORGIA ® EVANSTON, ILLINOIS © WALNUT CREEK, CALIFORNIA 
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FOURTH OF TWENTY-SIX 1959 ISSUES 


What’s new in cryogenics 

Oxygen purification, methane liquefaction, 
helium production—these and other products and 
processes need the special equipment and tech- 
niques of ultra-low-temperature engineering. 
Here’s an up-to-the-minute rundown on what's 
going on in this field today: applications, proc- 
esses, materials of construction, equipment, 
storage, transportation, safety. (p. 123) 


a 


Design data for oxides of nitrogen 

If you’re dealing with reaction or equilibrium 
data of nitrogen oxides, this method will cut your 
calculating time by at least one-quarter. And 
whether your problems are rocket fuels, nitric 
acid or air pollution, these six charts convert 
physical chemical data into engineering answers. 


(p. 139) 
4 

New help for petrochemical researchers 

Seven new equations will help you to estimate 
properties of petrochemicals—accurately. They 
give a reliable new route that research and design 
engineers can take. With only two known prop- 
erties it's now possible to come up with at least 


three others. (p. 147) 


a 


How engineers can save on income tax 
Now’s the time to take advantage of the new 
income tax regulations. So our authoritative 
guide to provisions should benefit all employed 
engineers. And the checklist can steer you to 
money-saving use of Form 1040. (p. 156) 


Complete Contents: Page 5 > 
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growing problem in the chemical industry 


Chemico Gas Scrubbers offer 
practical solution in variety of CPI applications 


Dusts, fumes and mists—the unavoidable by-products of 
many industrial processes—often create tremendous public 
relations and legal problems. The chemical mdustry is 
now taking vigorous steps to remove these nuisances. 


One such step has been the application of Chemico ven- 
turi gas scrubbers which remove sub-micron as well as 
plus-micron particles from gas streams, thereby elimi- 
nating the polluting elements. These units are based on 
the Pease-Anthony venturi principle which has been modi- 
fied and improved by Chemico. 


OUTSTANDING PERFORMANCE ON DIFFICULT PROBLEMS 
Typical of the success of Chemico venturi gas scrubbers has been 
their recent application to sulfuric acid concentrators which have 
long been a source of air pollution. By the use of this equipment, 
better than 99% of the acid mist can now be removed, thus solv- 


ing this difficult pollution problem. 


j SIMPLE CONSTRUCTION PERMITS WIDE APPLICATION 


| The simple design of Chemico venturi gas scrubbers allows for 


use of materials resistant to corrosion, abrasion or high tempera- 


— sana ait : } 
é , : ; a ‘ ture. This, plus their small space requirements, permits installa- 
The Chemico venturi scrubber installed on this phosphoric 
acid plant removes and recovers better than 99% of the phos- 
phoric acid mist. In this instance, both venturi and cyclonic 
separator are rubber-lined to withstand the effects of the acid. trols are required and maintenance costs are reduced to the barest 

minimum, Chemico venturi scrubbers have been proven for use 

FULL DETAILS AVAILABLE in acid concentrators, copperas roasting kilns, chlorosulfonic acid 
- , . , . Wy ~ - ivi ate ate . e . 

For your copy of . brochure giving complete data plants, dry ice plants, phosphoric acid plants and many other 

on Chemico venturi gas scrubbers or for technical assist- 

ance on a specific problem, write to the address below. 





tion in existing plants handling corrosive materials as well as 


incorporation into new plant designs. In addition, no critical con- 





chemical manufacturing operations. These are the same scrubbers 








which won such wide acceptance in the iron and steel industries. 


©GHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 
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a Built Entirely By Cooper-Bessemer. Coopcr- 
na is : 


mer is able to id r int e turbo- 








Donald L. Reed, Manager Gas Engine Compressor Sales, 
The Cooper-Bessemer Corporation, explains... 


How you get 40% more power 
with the latest Cooper-Bessemer 
V-Angle Compressors 


The diagram explains Cooper-Bessemer’s series turbocharg- 
ing development. A step beyond ordinary turbocharging, 
series turbocharging assures an extra performance margin 
throughout the operating range, plus these unmatched ad- 
vantages: 


40% greater horsepower than predecessors of the same bore, 
stroke and speed. 


Reduced fuel consumption . . . as low as 6900 Btu/bhp/hr— 
proof of series turbocharging’s greater efficiency. 


Space savings. Greater output, combined with inherent com- 
pactness of V-angle design, results in lowest cost per 
horsepower for housing, foundation, piping, maintenance, 
supervision. 

Superior altitude performance. Inherent flexibility of the series 
turbocharging system allows unique altitude compensation 
to assure full rated horsepower and highest efficiency. 


Full range response, The Cooper-Bessemer series turbocharging 
principle automatically provides optimum supercharging 
regardless of the degree of load. 


WRITE FOR BULLETINS . . . complete details on Cooper- 
Bessemer Series Turbocharged V-Angle Compressors in 
GMVC Bulletin 85 and GMWC Bulletin 86. Free on 
request. 
: ar ; ey ‘ Latest Bulletins, GMVC 
BRANCH OFFICES: Grove City « New York ¢ Chicago ¢ Washington ¢ San Francisco Bulletin 85, 1100 to 


Los Angeles « Houston e Dallas ¢ Odessa ¢ Pampa « Greggton « Seattle ¢ Tulsa « St. Ps — a 
: : : é ‘ , : 00 1 ; GN 
Louis « Kansas City « Minneapolis ¢ New Orleans « Shreveport ¢ Casper Bulletin £6, ;- re 


SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd. . . . Edmonton « Calgary 3500 bhp. 
Toronto ¢ Halifax 


Cooper-Bessemer International Corporation... New York e Caracas ¢ Mexico City 


C-B Southern, Inc... . Houston 


¥R 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR DRIVEN 





for the most efficient 
production of 
oxygen-free gas 


NITRONEAL® 
GAS GENERATOR 


... provides by far the most economical and effi- 
cient method for the production of pure nitrogen 

completely free of oxygen—and with hydro- 
gen content precisely controlled at any desired 
percentage between 0.5% and 25%. Nitrogen 
is supplied at a fraction of cylinder supply cost. 

The Nitroneal Generator is automatic except 
for startup, with no need for operating person- 
nel. The unit performs instantly, efficiently any- 
where in the range of from 25% to 100% of 
rated capacity. Installation requires only a 110 
volt line, water, air, ammonia lines and drain 
facilities. Units can be supplied in capacities of 
100 cfh to 10,000 cfh. . . . The catalyst lasts in- 
definitely—maintenance costs are practically nil. 
Write for complete catalog material and data. 


CHEMICAL DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 





corrosion-resistant rupture 
discs for dependable 
instant and automatic 
relief of excess pressure 


In pressurized apparatus subject to corrosive ac- 
tion, precious metal rupture discs provide the 
safest, most accurate and dependable relief. 
Platinum, gold, and silver are now generally 
recognized as specifics when dealing with cor- 
rosion. Each is resistant to the corrosive effects 
of an important group of liquids and gases and 
will remain unattacked under conditions that 
would render many base metal materials use- 
less. These rupture discs, depending on material 
selected, are guaranteed to be burst + 5% of 
specified pressure. Intrinsic value adds to the 
original cost of these discs but the actual metal 
value is recovered, no matter how torn or bat- 
tered the discs may be. Send for Bulletin. 


BAKER PLATINUM DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 
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PLATINUM 


WRITE FOR LITERATURE DIVISION 


DOMEST DIVISIONS 


BAKER PLATINUM DIVISION, CHEMICAL DIVISION, EAST NEWARK INDUSTRIAL CENTER, 
REFININ DIVISION, D . MAKEPEACE DIVISION, NATIONAL ELECTRIC INSTRUMENT DIVISION, RESEARCH AND DEVELOPMENT DIVISION, H A. WILSON DIVISION. 
ENGELHARO INDUSTRIES OF QUEBEC, LTO MONTREAL, ENGELHARD INDUSTRIES, 


OMPANIE ABROAD 


‘ ENGELHARD INDUSTRIES OF CANADA, LTD. TORONTO, 
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY. 
INDUSTRIE ENGELHARD S.P. A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, 
SOUTH AFRICAN FOREST INVESTMENTS LTO., SOUTH AFRICA, AZOPLATE CORPORATION, 


AMERICAN PLATINUM @& SILVER DIVISION, AMERSIL QUARTZ DIVISION, BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION, 
HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER 


MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S. A. BOGOTA, 
JOHANNESBURG. assOCIATED COMPANIES 
CHARLES ENGELHARD, INC , NUCLEAR CORP. OF AMERICA, INC., 


ACME TIMBER INDUSTRIES 
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a complete line 
of platinum 
laboratory 
ware 





POWDERED 


GRANULAR 


these platinum 
catalysts 
simplify product 





production control 


PELLETED 
For highest levels of purity... definite economy 
and simplified, accurate production control, the 
platinum metals catalysts are unique. In the pro- 
duction of high-purity chemicals, pharmaceuti- 
cals, vitamins and biotics, their efficiency is un- 
matched by any other type of catalyst. Here, the 
world’s largest facilities and broadest experience 
in the development and manufacture of platinum 
metals catalysts are at your service. A representa- 
tive will be glad to confer with you, in strictest 
confidence, of course, or if you prefer, send for 
brochure “THE ROLE OF THE PLATINUM GROUP METALS 
AS CATALYSTS,” 


All standard forms and 
sizes for chemical and physical purposes, made 
of platinum or any desired alloy. Line includes 
crucibles, reshapers, triangles, dishes, elec- 
trodes, anodes and cathodes. A catalog is 
available upon request. 


CHEMICAL DIVISION * 113 ASTOR STREET BAKER PLATINUM DIVISION * 113 ASTOR STREET 
NEWARK, N. J. NEWARK, N.4J. 


BAKER 
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Air Reduction Company designed its Butler, Pennsylvania liquid oxygen 
Brazed Aluminum Heat Exc hangers, 
air and nitrogen 
clean up condensed water, 


plant around TRANE 
efficient, economical heat exchange. 
streams are reversed on a 10-minute cycle to 
ice, CO? and other impurities. 


In this cold box, 


Many refineries solve water problems by air-cooling liquids, gases 
and condensing vapors with TRANE Fluid Coolers. Also widely used 


in chemical, petroleum and natural gasoline plants, TRANE Air 
Coolers cut real estate costs and maintenance expense. And while 
they cost no more than other types of cooling equipment, they 
have a far greater life expectancy. 
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Foster Wheeler Corporation designed this syn- 
thetic nitrogen plant for Deere & Company. 
They report that the TRANE Heat Exchange 
equipment has operated four years without trou- 
ble of any kind. 


obtaining 


undoes Chemical’s “i Mississippi aaak “th achieved 
more economical production of ammonia and related chemicals 
with the Texaco-HRI methane process—using TRANE Brazed 
Aluminum Heat Exchangers. Temperature approaches as close 
as 5° F reduce power costs for refrigeration; compact design cuts 
space and construction costs. 


transfer problems 
Heat Exchangers 


Every year, more and more plants are relying on 
TRANE Heat Transfer equipment for a wide variety 
of process applications. These plants report that 
TRANE Heat Transfer equipment helps them in five 


TRANE Brazed Aluminum Heat Exchange equipment 
is lightweight, compact—packs 450 sq. ft. of heat 
exchange surface into 1 cubic foot. Its performance 
characteristics give you temperature approaches as 


close as 5° F. Rugged and dependable, it withstands 
operating pressures as high as 600 psig. And you 
cut space and construction costs, too, because a 
typical cold box with TRANE Brazed Aluminum Ex- 
changers requires only half as much space as one 
with conventional heat transfer equipment! 


important ways: 


@ Reduced refrigeration costs 

@ Close temperature approaches 

@ Efficient, economical heat exchange 
If you have a process heat transfer problem, turn to 

TRANE. Over thirty years of varied heat transfer 

experience is at your service! Ask your TRANE Sales 

Office for information, or write directly to TRANE, 

La Crosse, Wisconsin. 


@ Trouble-free operation 


@ Elimination of water problems (with 
TRANE Fluid Coolers) 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 


N, PA* ARKSVILLE MFG DIV 
S AND 19 CANADIAN OFFICES 


The Atlantic Refining Company reports tempera- 
ture approaches of 5° F plus 99.99°, pure anhy- 
drous ammonia in their Philadelphia plant—using 
fifty TRANE Brazed Aluminum Heat Exchangers. 
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Headered for 5-stream operation, this TRANE Brazed 
Aluminum Heat Exchanger can handle as many as 
five fluids simultaneously. Units are available for 
either cross-flow or counter-flow operation. Surface 
can be fabricated in a wide variety of shapes 
and sizes to meet all types of requirements. 


sae 


Lightweight, compact TRANE Brazed Aluminum con- 
sists of corrugated aluminum sheets brazed together 
to form a stack of layers which form individual 
passages for the flow of fluids or gasses. Provides up 
to nine times the surface per square foot of shell-and- 
tube exchangers! 





AUTOMATIC PROCESS CONTROL 
with 


Vari-Speed Motodrives 


AIR SIGNAL FROM 


— 


PROCESS TRANSMITTER 


3 TO 15 P.S.1. 
INSTRUMENT AIR SIGNAL 








Sensitive Speed Reaction to Controller Signals 
... Straight Line Variable Speed Output 
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@ Reeves AIRtrol, in an open or closed loop system, auto- 
matically and continuously corrects operating speeds to 
compensate for variations in materials or energy (i.e. tem- 
perature, liquid level, density or flow). 

As the final control element, the pneumatically-controlled 
Motodrive assures sensitive and stable control throughout 
the speed range. 

Linear speed output is a result of the exclusive cam de- 


REEVES PULLEY COMPANY 


Division of RELIANCE -thcinctaine co? 
COLUMBUS, 


In Canada: Reeves Drives * Toronto * Montreal 


VARI-SPEED MOTODRIVE 
VARI-SPEED MOTOR PULLEY 
VARIABLE SPEED TRANSMISSION 


INDIANA 


POSITIONER 


POSITIONER 


sign. The AIRtrol responds to a 3 to 15 p.s.i. pneumatic 
signal, and is adaptable to all standard process instru- 
mentation. 

The AIRtrol is available on all REEVES Motodrives.. . 
hundreds of assemblies from % through 40 hp., 2:1 through 
10:1 speed range, and 1.7 through 4660 rpm. 

For examples of AIRtrol in process control systems, write 
Dept. CE 39 for AIRtrol Instrumentation Data Sheets. 


oe 
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as protective 
as a 
catcher’s mask! 


™ 





Protection against product discoloration... 
chemical changes ... corrosive action 


Is container neutrality of prime importance in shipping or storing 
your products? Hackney Alloy Metal Drums offer a proved solution. 

Hackney Stainless Steel Drums are widely used to ship and store 
nitric acid, phosphoric acid, acetic acid, solvents formaldehyde, 
inks, food concentrates and many other products. 

Hackney Nickel and Monel Metal Drums are frequently used to 
transport and store products such as phosphorous trichloride and 
other chemicals required for shipment in ICC-5K nickel drums. 
Monel drums are used primarily for shipment of liquid bromine. * 

Hackney Metal Drums are available with plain sides or I-bar Stainless steel drums, with removable heads, come in 30- 
rolling hoops; welded chimes; smooth bottoms with substantial penal ga tae eaten a ek toe 
foot rings; crack- and crevice-free, easy-to-clean interiors. drums, write: 





Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in all principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Interchangeable Chassis— Change recorder to indica- 
. tor or vice versa without interrupting control. marry 
Easily Serviced— All parts can be inspected during opera- pull out chassis, slide another in place. 
tion, without process interruption. To remove chassis — 
completely, unscrew three finger-tight, self-sealing 
connections. 


Removable Regulator— Pneumatic assembly, consisting 
of regulator and switches, can be removed from rear of 
case without disturbing electrical connections—no need 
for an electrician to stand by. 


Quick-connect Mounting—Controllers have quick-con- 
nect switch permitting removal of the unit while process 
remains on manual control. 


Easily Disassembled—Unitized construction of all con- 
troller components simplifies maintenance .. . makes 
reassembly foolproof. No need to dismantle stack to 
clean pilot assembly. 














Only with Tel-O-Set instru- 
ments—can you get: daily 
tear-off or 30-day reroll; 
screwdriver adjustment of 
span and zero; choice of 
three reset rates by moving a 
single screw; fast delivery. 





SQ0tgA .. TEL-O-SET* 


«-- advanced miniature pneumatic instruments 


buying new instruments. The photographs point 


Tel-O-Set miniature instruments accurately re- 
up some of the outstanding Tel-O-Set features. 


cord, indicate, and control process variables. 


They’re applicable to any process variable... a 
saving in itself. And, further savings are accrued 
from these factors: Only a few models are needed 
for all applications . . . Personnel training time is 
minimized . . . Spare parts inventory is reduced 


. . . Process techniques can be changed without 


*Trade name Minneapolis-Honeywell Regulator Co. 


For complete information on Tel-O-Set instru- 
ments, write for Catalog C 100-1a, or call your 
nearby Honeywell field engineer. He’s as near 


as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
H Tats uw Coutiol 








RYKON 


GREASE 
has performed in seven tough applications 


In just two years since introduction, RYKON Grease 
has stepped in to deliver lubrication in hundreds of 
applications where other greases have failed 


Industry 


Equipment 


In the process industries where higher 
speeds, loads, temperatures and pressures 
are being put on bearings as a means of 
increasing productivity of equipment, a new 


Type of 
Bearings 


type of grease has been needed. Rykon is 


that grease. 


Here are just seven examples 


of how Ryxon Grease has performed in 


tough spots: 


Conditions 


Remarks 





Packing Company 


Brewery 








Packing Company 
Chemical 
Laboratory 
Automotive 

Parts Mfr. 

Paper Mfr. 


Paper Carton Mfr. 





can closers 


washers, 
conveyors 


canning machines 


washers and 
degreasers 


reciprocating 
pump bearings 
liquid sulfur pump 


all grease- 
lubricated parts 





various 
various 
plain and anti- 
friction 


anti-friction 


plain 


anti-friction 


various 





The reason Rykon Grease can perform 
under conditions that cause other greases 


high temperature, 
heavy load, wet 


high temperature, 
wet 


wet 
wet 


wet 


high temperature, 
wet 

high temperature, 
heavy load, wet 





worthwhile 
do possibly 


Outperforms previously used greases. 


Lasts longer and does a far better job 
on all applications. 
Very satisfactory. 


Better than any grease tested in 
degreasing solvent. 

Pumping chemicals. O.K. after one 
month. Previous grease caused about 
one bearing failure per week. 


Has extended life of bearings. 
Replaced eight different greases. 
Stays in better. 


economies. With one grease to 
every grease lubrication job in 


a plant, there’s no chance for application 
mistakes. Inventory and handling of many 
single-purpose greases is reduced or elimi- 
nated and maintenance training and super- 
visory follow-up is greatly reduced. 


to fail is this: RyKon Grease has a unique 
non-soap, organic thickener. This thickener 
holds the oil between its fibers better than 
any other gelling agent. The thickener is 
able to withstand extremely high as well as 
low temperatures. It resists chemical action 
and remains stable under conditions of 
severe working and water washing. RYKON 
Grease has exceptional anti-rust properties. 





More facts about RyKon Grease are yours 
for the asking. Call the lubrication specialist 
in your nearby Standard Oil office in any of 
the 15 Midwest and Rocky Mountain states. 
Or write Standard Oil Company (Indiana), 
910 S. Michigan Ave., Chicago 80, Illinois. 


Rykon Grease’s unique properties make it 
truly multi-purpose. This leads to many 











You expect more from and you get it! 


Oven test shows high temperature performance of RYKON Grease. 1. Metal panel coated with 
RYKON and placed in oven at 350° F. 2. Same panel after five days. RYKON is still soft and ready 
to lubricate. 3. Another high-melt grease ready for same test. 4. Same panel after oven test. 
Grease has failed completely. 





rr 


_ where trouble-free performance is a matter of pride... 


DOW CHEMICAL COMPANY, TEXAS DIVISION, FREEPORT, TEXAS 


Heil oxchongor tinbe 


WS wy One of the largest of The Dow Chemical Company's manufacturing 


installations is the Texas Division, where, in complex and brilliantly-painted 
‘wy plants hundreds of different components are processed and re-shaped to 
produce more than 40 fundamental chemical products. 
TO THE STANDARDS, Chemical process condensers such as this at The Dow Plant, 
Freeport, Texas, are vital links in the production chain and are 
tubed with Cupro-Nickel, 30% Heat Exchanger Tubes. 
Combining excellent corrosion-resistant properties with 
HEAT EXCHANGER TUBE for Applications from very favorable mechanical properties, Scovill Tubes of this alloy 
Marine to Petrochemical, from Compressor Intercoolers to make an important contribution to the trouble-free operation of these 
“Cat-Cracker’” Exchangers, in these popular Alloys . . . Phosphorized key units under very exacting service conditions. 
Admiralty e Admiralty « Arsenical Admiralty e Red Brass, 85% 
© Decaidined Coneer « Areeninal Capser © Cupre-Nichel: 10%- Let Scovill Technical Service . . . most experienced in the field. . . 
help you establish the best heat exchanger tube specifications for equally 


20%-30% ¢ Aluminum Brass e Aluminum Bronze,5% e Muntz 
Metal e Duplex Tube trouble-free service in your own heat transfer equipment. 


MADE IN USA 
10 THE STANDARDS 


SCOVILL MANUFACTURING COMPANY, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 











ZINC 
ORE 
CHARGED 
THROUGH 
HOPPER 


eee DESSeLEe 
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5,000,000 BT.U's (per ton of metal) 
PUMPED THROUGH WALLS 





FIRING GAS 
2400°F 


ne VAPORIZED ZINC ano 
T CARBON MONOXIDE pongo 


AUD sees es 928 
Ke s TRS 


Gas-tight walls resist the action 
of zinc vapor and CO. 


transmit 5,000,000 BTU/ton of metal 


tte 


CONTINUOUS 
PRODUCTION 
SPECIAL 
HIGH GRADE 
ZINC 








A combination of heat, pressure, wear and corrosion in New 
Jersey Zinc’s vertical retort process for the continuous reduc- 
tion of special high-grade zinc presented a difficult job for 
Super Refractories by Carborundum. 

This process requires a structural material with high heat 
conductivity, low permeability to contain the gas-vapor mix- 
ture, and high strength at very high temperatures. It must also 
be chemically inert to the combusted gases outside and the 
reduction products inside the retort. 

One of Carborundum’s Super Refractories —CARBOFRAX® 
silicon carbide refractory —met these tough requirements. It 
has high thermal conductivity (11 times better than fire-clay ), 
almost complete impermeability to gases (2 cu ft of cold 
air/hr/sq ft/inch of thickness, at 1” water pressure), excep- 


“Super Refractories by Carborundum. 


tional load-bearing strength at high temperatures (300 psi at 
2750° F without crushing ). CARBOFRAX bricks are chemically 
inert, too (they resist most acids, acid sludges and fluxes, zinc 
oxide or vaporized zinc), and are highly resistant to abrasion 
( grinding wheels are made of silicon carbide). 

If you have a problem that even the best of standard refrac- 
tories or metals won't handle, consider Carborundum’s Super 
Refractories. There is a wide range of products, each with a 
combination of properties seldom found in other materials. 


Write today for your free copy of 
- nis 


The address: Dept. H-29, Refractories 
Division, Perth Amboy, New Jersey. 


CARBORUNDUM 


Registered Trade Mark 
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WHY VALVE LUBRICATION SAVES MONEY 
TROUBLE STARTS WHEN METAL RUBS METAL... 


Under the microscope, metal that appears mirror-smooth to the naked eye shows 
as sharp mountains and deep valleys. This roughness, combined with the heat and 
pressure of metal-to-metal rubbing, causes valve trouble in the following ways: 


STICKING SHEARING PLOWING 


“Cold Welding” occurs when friction or The “hills” of one surface gouge into If one surface is even slightly harder 
pressure welds the peaks together. The the hills of the other surface causing than the other, the hard peaks act like 
result: sticking. further sticking and scoring. a “plow’’. Leakage soon results. 


BUT, WITH ROCKWELL-NORDSTROM VALVE LUBRICATION... 


metal-to-metal contact is eliminated. Here’s what happens when metal-to-metal 
surfaces are lubricated: 


SLIDING ROLLING SEALING 


Lubricant prevents friction heat, elimi- Lubricant becomes millions of tiny bear- Pressurized lubricant forms an im- 
nating danger of cold welding and as- ings .. . metal surfaces actually never penetrable, continuous seal against 
suring easy movement. come into contact with one another. leakage. 


LONGER LIFE, LOWER COST, better valve service re- 

-« sults when you specify Rockwell-Nordstrom lubri- 
cated plug valves. Notice in the drawing at the left 
how lubricant protects all the working surfaces and 
seals positively against leakage. Since lubricant elim- 
inates adhesion, shearing and plowing, Rockwell- 
Nordstrom valves cost you less to use. . . year after 
year. Rockwell-Nordstrom valves are available in a 
complete range of sizes and pressure ratings to answer 
every flow control need. They cost no more to buy, 
often less, than ordinary valves. See your nearest 
supplier or write Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. for complete details. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


zi ROCKWELL® 


MANUFACTURING COMPANY 
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For Trouble-Free Flexibility 
on Steam, Hot Gas, Chemical Service Lines 


For the engineer concerned with flex 
or rotational problems, on lines han- 
dling steam, hot gas or chemicals, the 
new DS swivel joints present a quick, 
effective solution. Versatile packing 
design permits use of either disc or 
molded types of packing to meet a 
wide number of services. Split seg- 
ments allow replacement of packings 
within minutes and without removing 
joint from the line. And within the 
eight basic configurations of the new 
DS series joint are models to provide 
full 360° rotation in one, two or three 
planes. DS series swivel joints are 
recommended for chemical services 
ranging from —40° to +400°F and 
300 psi. In steam rotation, the maxi- 
mum is 440°F at 360 psi. For complete 
details on this remarkable series of 
Chiksan swivel joints, write today for 
your copy of Bulletin 1258. 











Sectional View showing typical molded packing installed 








NEW “LYMSAN 














REPLACE SEALS WITH SWIVEL JOINT IN LINE 


Allen-type screws secure the two sections 
of the DS series swivel joint. Screws 

are readily removed and seals replaced 
with joint in the line. 


ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeEeHeeeeEeeeeeeEeeeeeeeee 
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CHIKSAN 2” ST’L. STYLE 20 
DS SERIES SWIVEL JOINT 
[STEAM COILS 
— STEAM INLET 
= | FEED HOSE 


| I/annandannnn\| ||| 
| ! Wy | Way \ ‘ 


\ JVUUUUUUUUUU i 
(| | [pe 

4 

CHAIN DRIVE Ceara 


Coeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeee 


WATER TROUGH 


CYLINDER 
* 
CHIKSAN 
VW STYLE 40 STL 
DS SERIES SWIVEL JOINT 
THREE ON EACH 
WATER LINE 


| _- INLET WATER LINE 


| 

| | DOUBLE ACTING AIR 
i 

| 


|} - DISCHARGE WATER LINE 
| R4 
} 


i 


a 
“ 


WATER COOLED BOTT 


For more details, request 
application report .014 


ROTATING STEAM COIL IMPROVES COOKING 
QUALITY, CUTS COSTS 


Stationary steam coils in 
a large food processing plant 
were accumulating burned 
scale, reducing heat transfer 
by as much as 20% in a rela- 
tively short time. 

Using Chiksan DS series 
swivel joints, the plant engi- 
neer designed a self-scouring 
rotating coil. Net results, this 
plant now gets closer flavor 
and quality control—also sus- 
tains heat-exchange efficiency 
—thus saving fuel. 


For more details, request 
application report .009 
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SWIVEL JOINTS HELP PULL THE PLUG 
ON MOLTEN SLAG 


Pulling the water cooled bott 

permits removal of molten 

slag from blast furnaces. 

Proximity to the intense heat 

made rubber hoses out of the 

question. And even ordinary 

swivel joints weren’t faring 

too well because packings 

would bake out in a day or 

two. New Chiksan DS series 

ee oy “ swivel joints deliver the solu- 

7 ae t%. tion, providing ten to twelve 
weeks of service before pack- 
ing replacement is required. 


Cee ee eee EHH SESE HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE EEE 


Sv CHIKSAN STEEL DS SERIES STYLE 20 SWIVEL JOINT 


‘\ JOURNAL 


— STEAM HEATED ROLL 


7 CONDENSATE RETURN LINE 
STEAM INLET FEED HOSE (FLEXIBLE TO ALLOW FOR JOURNAL ECCENTRICITY) 


For more details, request 
application report .004 


STEAM STAYS ON THE BEAM WITH 
CHIKSAN SWIVEL JOINTS 


To emboss plastic sheets, the 
material must be heated to a 
just-right degree of softness. 
A steam leak at the swivel 
joint connecting the sta- 
tionary steam pipe to the 
revolving inlet means serious 
trouble. Previous tried devices 
were unsatisfactory. A DS 
series swivel joint was rec- 
ommended. Present joint has 
been in service for better than 
four months with superior 
results. And when packing 
fatigue does occur, it can be 
quickly replaced with a mini- 
mum down time. 


COSC HEHEH EHS HEHEHEHEEHEEHEHEEHEHE HEHEHE HS ESET HEHEHE HEHHEHEHEHEHHEHEHEHEHEHEHEEHEEHEHEHEHEHHEHEHEHEHEHEHHEHHEHEHEHHE HEHEHE HEHEHHEHEEEEe 


SWIVEL JOINTS 


SERIES 


f 3 CHIKSAN COMPANY, 330 North Pomona Avenue, Brea, California 
Please send me copy of Bulletin 1258. 


™<y me Please send me product application report .004[] .009[] .014[] 
oO Name 


' «J 
HSM | jsenies pany 








Address. 


Lh "| hk SAN > = 
Sarees) A sussiniary OF FOOD MACHINERY ANDO CHEMICAL CORPORATION 


CHIKSAN COMPANY—Brea, Calif. « Chicago 5, ill. « Newark 2, N. J. © Weco (Division), Houston 1, Texas © Subsidiaries: Chiksan Export 








hiksan of Canada Ltd. 
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Complete, modern fabricating facilities. 
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Plate Fabrication 
by American Bridge 
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0” completely modernized fabricating plant 
at Orange, Texas, is now equipped to handle 
any type and size of custom plate work—from 
stacks, pipe, bins and tanks to heavy-wall pres- 
sure vessels. 

And, because of its strategic location on water, 
rail, and truck routes, you can count on fast de- 
livery and low shipping costs. 

We are equipped to handle your plate work 
from start to finish—from fabrication to erection 
—efficiently and economically. We are also pre- 
pared to quote on any individual part of your 
plate requirements. 


Modern facilities to handle important jobs. Our 
large, two-aisle building has seven cranes capable 
of lifting, in combined use, over 100 tons; large 
car bottom-heating and stress-relieving furnaces; 
heavy plate bending rolls; a variety of presses and 
press brakes; the latest in welding and X-raying 
equipment, plate shears, edge planers, boring 
mills and drills. 

For top-quality plate work, get in touch with 
the nearest office. Or, write for our new booklet 
which completely describes the facilities and serv- 
ices available from our Orange plant. 


USS is a registered trademark 


American Bridge 
Division of 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa. 
Contracting Offices: Ambridge - Atlanta - Baltimore 
Birmingham - Boston - Chicago - Cincinnati - Cleveland 
Dallas - Denver - Detroit - Elmira - Gary - Harrisburg, 
Pa. - Houston - Los Angeles - Memphis - Minneapolis 
New York - Orange, Texas - Philadelphia - Pittsburgh 
Portland, Ore. - Roanoke + St. Louis - San Francisco 
Trenton - United States Steel Export Company, New York 





UNCONFUSED 


in both Electronic and Pneumatic 


} 


Look to Taylor for Vision... 
Ingenuity... Dependability 


See your Taylor Field Engineer, or write 
for appropriate Bulletin. Taylor Instrument 


Companies, Rochester, N. Y., or Toronto, Ont. 


701] AC or DC Electronic Recorder 





Compare these features . . . common to the 701J Electronic 


1. ATaylor'‘first’. On both 

Electronic (left) and 

Pneumatic (right) instru- 

ments, controller re- 

sponse adjustments are 

quickly and easily made 

from the front, where 

results can be watched. 

You can visualize imme- 2, All major components plug in. Even individual amplifier cir- 
diately all pertinent proc- cuits plug in. You can service all components and still stay on 
ess information — chart, control. AC and DC Recorders are completely transistorized; 
pen and set-point. unaffected by a supply voltage change up to +10%. 


lor Lnslruments 
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READABILITY 


instrumentation by Taylor 


© Simplest scanning of all . . . because 
chart record, pen and set-point are 
side-by-side. 

© Invites frequent reading . . . because 
target-type pens and pointers are 
easiest of all to see, even at a 
distance. 


© Operators make fewer mistakes . . . 
because all pertinent data is 


lined up. 


i 


= ms 
FA ci PAA APM 


You read the 4” chart from left to 
right—like a newspaper—on recti- 


linear coordinates. { 


@ All these features in a 6’’x 6” cutout. 


*Reg. U.S. Pat. Off. 


90] TRANSCOPE* Pneumatic Recorder 





AC or DC Recorder and the 90J TRANSCOPE Pneumatic Recorder 


3. Plug-in Set Point Transmitters, parallel to and exactly match- 4, Powerful Servo Motors give more precise pen positioning 
ing chart range, permit comparison without confusion and than ever before. More accurate records. Unmatched threshold 
accurate adjustment of the control point. They can be removed _ sensitivity. Unparalleled power permits use of process alarms, 
for checking with only momentary interruption of record. new inking system and elimination of flimsy linkage. 








MEAN ACCURACY F/RST 
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FLUIDICS AT WORK 








More thermal shock data on new Glasteel 59 


We glassed the outside of two 2-inch 
steel pipes, one with Glasteel 59 
(below right) and one with the best 
previous material, #53 Glass (left). 


Then we heated both to 525°F. and 
quenched them quickly in a 70°F. 
bath. The picture at left shows what 
happened. Glasteel 59 shows not a 
bit of damage. .. in spite of a 455°F. 
instantaneous thermal shock. 

In other tests we heated Glasteel 59 
to 600°F. and gave it a 530°F. shock 
and then to 625°F. for a startling 
555°F. shock. There still was no sign 
of cracking or crazing or other dam- 
age on the sample pipe. 

Naturally we do not recommend 
such severe treatment for your equip- 
ment; but we do recommend Glasteel 
59 as offering the greatest protection 
against thermal shock damage. 

Circle “A” on the coupon for more 
information on this new material. 
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FLUIDICS AT WORK 





Washing away radio- 
activity with ion exchange 


Was a time when $30,000 control 
rod drive housings like this were 
buried because of radioactivity. 

Now the contamination is 
scrubbed off and the parts are re- 
claimed with the help of a Per- 
mutit nuclear purifier. Each refill 
of 3 cu. ft. of ion exchange resin 
in this unit decontaminates thou- 
sands of gallons of rinse water. 

For more information on this 
process and its other uses in nu- 
clear work, circle “B” on the 
coupon, 





is a Pfaudier Permutit 
program providing 

the know-how 

the equipment 

and the experience 
for solving problems 
involving fluids. 


FLUIDICS covers such varied phases of 
fluid handling and control as: 


corrosioneering 
water treatment 
waste treatment 
reactions 
polymerization 
ion exchange 
fluid analysis 
agitation 
evaporation 
distillation 
drying 

blending 
metering 
valving 

flow rate control 
piping 

storing 
centrifuging 
filling 

heat transfer, etc. 


Whenever you have a fluid-handling prob- 
lem, look to this Pfaudler Permutit 
FLUIDICS program for the best solution. 


: ; \oy 
YEARS CREATING FOR TOMORROW ae 
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FLUIDICS AT WORK 


New W Drive packs a lot 
of power at low cost 


Fluid agitation is an important 
phase of the FLUIDICS program. 
Witness this compact, relatively 
inexpensive worm drive that car- 
ries up through 10 hp. 

Its pedestal mount is easily 
adapted to any tank design, even 
open vessels. The drive usually 
carries a Glasteel impeller, so it’s 
ideal for corrosive work. Alloy 





SPEED RANGE WITH VARIABLE SPEED SHEAVES 





3W 


HP at 
Max. 
Speed 


2.5W | 


Agit. 
RPM 
Range 





Drive 
Ratio 


Agit. 
RPM 
Range 


HP at 
Max. 
Speed 





600 to 128 
300 to 64 
150 to 33 
100 to 22 


5:1 2 | 600to128| 3 
10:1 2 ‘| 300 to 64 3 
20:1 2 | 150to 33 3 

2 


30:1 | 15 | 1000 22 

















Note: There are 4W and 5W drives which deliver 7.5 and 
10 HP respectively in comparable speed ranges. 





PERMUTIT 
INC. 


Circle item wanted: A, B, C, D. 


Company 


Address 


proceso nose en---- 


Pfaudler Div., Dept. CE-29, Rochester 3, N.Y. 


impellers and turbines are also 
available. 

Maintenance on the W Drive 
consists almost entirely of routine 
lubrication and periodic alignment 
checks. 

It takes either stuffing box or 
mechanical seal. Fixed speed or 
variable speed sheaves are stand- 
ard. You can specify hydraulic, 
explosion-proof design. 

For details, circle “C” on the 
coupon. 


FLUIDICS AT WORK 





Phillips Petroleum uses 
Glasteel for processing 
natural gas liquids 


AICI, and HCl, highly corrosive 
catalysts used to process natural 
gas liquids, are kept in check at 
Phillips Petroleum with Glasteel 
...in reactors, tanks, and towers. 
Performance is so successful, Phil- 
lips is now building a second all- 
Glasteel plant. Circle “D” on cou- 
pon for the facts on the full line 
of Glasteel equipment. 








ee ee ee ee ae ee ee eee ee ee cee ee eee eee eee es ee wl 





Foxboro Pneumatic Consotrol Control Panel at Hercules 
Powder Company, Burlington, N. J. This Foxboro panel is 
arranged in a 180° arc so operators can spot warning 
lights from any position. Continuous air purge in control 
room eliminates need for explosion-proof electrical 
switches, alarms, and signal lights. 
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Hercules Powder Company reports: 





175 Pneumatic Consotrols* 
on stream three years 
“—not a single 

unscheduled shutdown" 


At the Hercules plant in Burlington, New Jersey, they're produc- 
ing millions of pounds of di-methyl teraphthalate a year. Foxboro 
Pneumatic Consotrol indicators, recorders and controllers pro- 
vide the instrumentation for the entire multi-million dollar plant. 





Hercules operators find their Consotrol instruments perfect for 
the job. They like the + 1% accuracy of control they get. What's 
more, they’re able to service an M/58 Consotrol Controller—even 
to a complete disassembly—and have it back in operation in just 
a few minutes. And they can convert a Consotrol indicator to a 
recorder by simply inserting a chart drive mechanism. 


Get the full story on these low-maintenance, accurate Consotrol 
Recorder-Controllers before you design your next control sys- 
tem. Write for Bulletin 13-18—it has all the details. The Foxboro 
Company, 362 Neponset Ave., Foxboro, Mass. 

*Reg. U.S. Pat. Off. 





REG. U.S. PAT. OFF. 


pneumatic Consotrol instrumentation 





This is a “‘Plagiogramma,”’ just one of 
hundreds of intricate particles that, 
together, make Celite diatomite such 
an effective filtration aid. Under the 

’ microscope, this ““Plagiogramma” be- 
came a “caterpillar.” 


What’s this “caterpillar” got to do 
with lower filtration costs? 


It’s a particle of CELITE 


that covers more 





Assures highest purity 
in pharmaceuticals 


Among the many important 
uses of Celite diatomite filter 
aids in industry today is the 
vital part they play in the pro- 
duction of life-saving antibi- 
otics. Not only does Celite 
safeguard the purity of aureo- 
mycin, streptomycin and other 
pharmaceuticals; they also pro- 
vide substantial cost savings 
that permit wider usage of 
these wonder drugs. 
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Protects communities from 
contaminated plant waste 
Celite helps control pollution through 
removal of suspended solids from plant 
waste waters. Celite treatment often per- 

mits plants to reuse this water. 


Provides greater clarity in varnish, 
lacquer and shellac ; 
Celite filtration provides the high degree 
of clarity required in clear finishes. Celite 
is also widely used by the paint industry 
as a flatting agent and pigment extender. 


Gives appetizing sparkle to syrups, 
jellies and other foods 

Many food processors make an impor- 

tant sales plus of the outstanding brilliance 

that Celite provides. Celite also helps 

increase juice yields as a pressing aid. 


-the diatomite filter aid 
filter surface per pound 


THAT'S RIGHT. Celite* is the diatomite that 
gives you superior clarification at fast flow rates PLUS 
lower wet density. And lower wet density simply 
means greater surface coverage per pound of Celite. 
Which means substantial savings to you, for 6 bags 
of Celite will actually do the work of 7 bags of 
other diatomites. 

And Celite isuniform. Every pound of it comes from 
Lompoc, California, the world’s largest and purest 
diatomite deposit. Here, J-M technicians process 
and grade it so that no matter which convenient 
J-M warehouse you order from, the physical and 


chemical properties of each grade will never vary. 

In addition, from Celite’s full line of filter powders 
you can select the one grade that will give you the 
clarity you need at the highest flow rate. 

So if filtration belongs in your processing opera- 
tions, it will pay you to call in your local J-M Celite 
engineer. Backed by Johns-Manville’s research facil- 
ities and years of practical diatomite experience, he 
can help you with your filtration problems. Call him 
today or write Johns-Manville, Box 14, New York 
16, New York. In Canada, write 565 Lakeshore 
Road East, Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


Jouns-MANVILLE 
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JOHNS -MANVILLE 


PRODUCTS 





15,000 SCFM 
centrifugal compressor 


104,000 SCFM, 6000 hp 

axial compressor operating 
with 1100° inlet temperatures 
and 200 psia inlet pressure. 





HIGHER 


stage performance 
and efficiency 

in Joy axial 

and centrifugal 
compressors— 

what it means to you 


Lower Initial Costs 
Higher performance per stage means fewer parts and 
lower manufacturing costs. 


Lower Operating Costs 

Higher stage efficiencies result in a higher over-all 
compressor efficiency, which means lower power re- 
quirements and reduced cooling water needs. 


Smaller Size 

Higher performance per stage means fewer stages and 
smaller over-all dimensions for the compressor cases. 
This results in a considerable saving of floor space 
and smaller headroom requirements. 


Less Weight 
125,000 SCFM, Fewer stages and smaller cases mean a considerable 
15,000 hp, eight—stage saving of weight, with a reduction in foundations, 
axial compressor ° é : ; 
column size, floor loading factor, and vibration. 


Increased Reliability 

Fewer stages mean fewer inter-stage seals, shorter 
and more rigid rotors, lower bearing loads and re- 
duced differential expansion of cases and rotors. 
Write for full details on how the advanced Joy axial 
and centrifugal designs can save you money on your 
compressed air requirements. Ask for Bulletin 277-11 


WSW |! 7400°277 





AIR MOVING EQUIPMENT FOR ALL INDUSTRY 


a. 


< ; os ig Joy Manufacturing Company 
3S ak? < (3) | Oliver Building, Pittsburgh 22, Pa. 


AE = 

5s i i sm | > 1 / 
A Ready-Span Fans and In Canada: Joy Manufacturing Company 
Dust Collectors | Compressors Conveyor Blowers (Canada) Limited, Galt, Ontario 























WHAT’S BEHIND THE PLUS PERFORMANCE OF 


Proctor ORYING Egupyent? 


Continuous Research - Applied 





to Product Improvement 
The Proctor Diamond Jubilee Design 


Single Conveyor Dryer assures you of 
top drying performance because uni- 
formity of air circulation controls the 
resultant uniformity of your product 
quality. 


A most important requirement in dryer 
performance is uniformity of air circu- 
lation. Our research has resulted in a 
single conveyor dryer basic design 
which assures uniformity of air circula- a When you have a drying problem— 
tion, utilizing the finest air system a call on a Proctor engineer to explain 
available in commercial dryers today. oe all the details of this plus performance. 






























































THIS NEWEST DESIGN FEATURES... 
Pilot Plant and Semi- 


@ The Air Form Scroll works Spray Dryer quick- 
ly adapts to handle a 


designed specifically for dryer work ee : 

9 P y Y ie } broad range of products 
, . ' as shown in_ bulletin 
© Air Volume Control 1% #431. Production mod- 


without disturbing air flow els available to meet 
your product and output 


requirements. 




















© Uniform Air Distribution ne a Ge a 
LABORA RY DRYERS 
over the full conveyor width pm ahead re sig & 





Sb! Be 


Proctor) 
— 9 


PROCTOR & SCHWARTZ, INC. 


PHILADELPHIA 20, PA. 


February 23, 1959—CuemicaL ENGINEERING 





New motor development 
obsoletes today’s application practices! 


Only from Allis-Chalmers! 
Super-Seal motors save up to 60% 


Here’s an amazing advance in motor technology! It’s the Super-Seal motor line 
an open motor design so completely unaffected by moisture, dust, dirt, oil, acids 
and alkalies that it can be used in many applications previously requiring more 
costly enclosed motors. Savings range from 15 to 60% . 

Super-Seal motor superiority results from two distinct revolutionary insulating 
techniques. Available in any integral horsepower size, smaller Super-Seal motors 
incorporate a Poxeal stator. A durable epoxy resin encloses the stator, creating 
an electrical system impervious to outside elements. 

In larger sizes, Silco-Flex insulation is used. In this system, silicone rubber is 
vulcanized into a homogeneous mass to form a flexible, moisture and heat resist- 
ant, void-free dielectric barrier around coils and leads. 

Both of these insulation systems are unsurpassed. Proof? An encapsulated 
motor ran for hundreds of hours at full load in a 4% brine solution. 

Find out more by reading the next pages; then contact your A-C representa- 
tive or distributor, or write Allis-Chalmers at address shown on back page. 


ALLIS-CHALMERS 





548 9100 





Two revolutionary insulating techniques 


developed and pioneered by Allis-Chalmers 
mean savings of millions of dollars 


for motor users... 









New open motors are unaffected 
by moisture and contaminants 


Modern insulating materials and 
new methods of application, now 
available in Super-Seal open-type 
motors, are drastically changing 
motor application standards. These 
insulations are so completely im- 
pervious to moisture and contami- 
nants that Super-Seal open motors 
can be used in most applications 
formerly requiring costly enclosed 
designs. Existing applications have 
resulted in savings as high as 60% . 


Basic insulation systems — 


Larger Super-Seal motors’ with 
form-wound stator coils use the 
Silco-Flex insulation system. Heart 
of this system is a remarkable rub- 
ber-like silicone elastomer, applied 
in semi-cured state and vulcanized 
to form a void-free, impervious di- 
electric barrier. More than four 
years of development and field test- 
ing have proven the superior elec- 
trical and physical properties of 
Silco-Flex insulation systems. 


Stator coils of smaller random- 
wound motors are protected by 
equally effective Poxeal insulation 
system. A tough, durable case of 


epoxy resin completely seals the 
winding end turns and slot portions. 
Bonded to the stator laminations, 





it forms a seal completely imper- 
vious to contaminants. 


Moisture resistance 

In addition to being void-free, the 
silicone elastomer used in Silco-Flex 
insulation is moisture repellent. 
Even in high humidity, moisture 
does not form a surface film of con- 
densation. Coils with this protec- 
tion can operate completely im- 
mersed in water. In fact, one of the 
recommended cleaning procedures is 
use of detergent and water. 
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HOURS IN WATER 


Fig. 1—Test curve shows insulation resistance of 
Silco-Flex insulation while immersed in water. 


Moisture resistance of Silco-Flex 
coils is demonstrated in Fig. 1. 
After more than 3000 hours of total 
immersion with 2300 volts impress- 
ed on the coil, the test was terminat- 
ed when it became apparent that 


Paper mills have 
wide application for 
Super-Seal motors be- 
cause of moist atmos- 
pheres. 


little more drop could be expected 
in the coil’s insulation resistance. 
At that point the coil still with- 
stood a high potential test of 8400 
volts without injury. 

Encapsulated stator windings are 
equally well sealed. Motors with 
Poxeal insulation protection have 
been thoroughly tested under water 
while operating with full load and 
full voltage. 


Resistance to contaminants 


Silicone elastomers and epoxy resins 
are relatively inert to attack by 
practically all reactive agents. Fur- 
ther, the void-free construction of 
insulation systems used in Super- 
Seal motors prevents penetration 
of contaminants. As a result, Super- 
Seal motors are unaffected by oils, 
most acids, salt solutions, alkalies, 
and oils and are ideally suited for 
such applications. 


Thermal stability 


Temperature-wise, Silco-Flex insu- 
lation can easily withstand hot-spot 
temperatures of 200 C and more— 














“SILCO-FLEX’ 
INSULATION 
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Fig. 2—Chart shows that Silco-Flex insulation 
more than meets Class H requirements. 
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Fig. 3—Tests of 2300-volt insulated bars show 
thermal stability of Silco-Flex insulation. 








easily meeting Class H temperature 
requirements (Fig. 2). At tempera- 
tures where the life of Class B coils 
would be measured in weeks, the 
life span of Silco-Flex coils is well 
beyond machine obsolescence. 

Comparison with a mica-organic 
binder insulating system (Fig. 3) 
offers further proof of thermal sta- 
bility. After 2000 hours of aging at 
200 C with 8500 volts applied con- 
tinuously, the Silco-Flex insulated 
coil was still tough, pliable, and 
completely serviceable. The mica- 
taped insulation had deteriorated 
to the point where it disintegrated 
readily and was completely useless. 

An added advantage of Silco-Flex 
insulation is unusually high thermal 
conductivity — about twice that of 
conventional insulations. This 
means heat dissipates faster from 
its point of generation. 


Poxeal insulation also demon- 
strates remarkably good thermal 
stability. Materials now in use are 
suitable for Class B temperatures, 
although actual classification of the 
insulation is determined by the basic 
material used. 


Asphaltum 
Mica Tape 


Silco-Flex 
Insulation 


Polyester 
Mica Tape 


Fig. 4—Samples of motor insulations after sand- 
blasting give comparison of abrasion resistance. 


Abrasion resistance 
Resistance to abrasion is still 
another point of superiority in the 
insulation systems used for Super- 
Seal motors. Abrasion resistance of 
Silco-Flex insulation is compared to 
other types of insulation in Fig. 4. 
After one minute of sandblasting 
with 90-grit aluminum oxide and 
100-psi air, only slight surface ero- 
sion appeared on the Silco-Flex 
sample. Other insulations were 
eroded to bare copper. 


Application practices obsolete 
The superior qualities of Super-Seal 
insulating systems, developed by 
Allis-Chalmers, make it necessary 
to reappraise present application 
practices. With virtually ageless 
insulation, Super-Seal motors assure 
more reliable service and require less 
upkeep than the best protected, con- 
ventionally insulated machines - 
and at considerably less cost. 


Super-Seal, Poxeal, and Silco-Flex 
are Allis-Chalmers trademarks. 





SOUTHERN CEMENT 
SCOTT PAPER 
ceLote® 
FORD 


PACIFIC GAS & ELECTRIC 


B. F, GOOpricH po 


pink-BEt 


SOur 
N 


UNION CARBIDE 


SOUTHERN PACIFIC PIPE LINE 


WIDE ACCEPTANCE 


of Super-Seal motors 
proves their advantages 





Cement, petroleum, chemical, steel, mining, paper, utili- 
ties, municipalities and general industry — outstanding 
corporations in every field are specifying Super-Seal 
motors wherever operating conditions are tough. 


Cost and superior insulation aren’t the only reasons. 
Users are getting MORE MOTOR, too. Here’s why: 


Standard totally-enclosed motors, 55° C rise, have a 
service factor of 1. In other words, ‘‘nameplate’’ horse- 
power is the maximum. A 40° C rise Super-Seal motor 
with Poxeal insulation, and a 60° C rise Super-Seal motor 
with Silco-Flex insulation have a service factor of 1.15. 
For comparisons on what this difference means in re- 
quired motor sizes, see this chart: 


Maximum Continuous 


Hp—Super-Seal Motor 


17.25 hp 

28.75 

46 

86.25 
143.75 
230 
402.5 
575 


Rated Horsepower 
(Maximum Hp, TEFC) 


Join the swing to Super-Seal motors. It will 
pay dividends fast. Contact your A-C represen- 
tative or distributor, or write Allis-Chalmers at 
address shown on back page. 


ALLIS-CHALMERS <A) 


UNION Bag 
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Find out how much 
you can save 






This application of a Super-Seal open-type 
motor in place of a weather-protected 
design of the same rating — saved the user 
$3000.00! 


You can achieve similar savings! 
Fill out the data sheet below and find out 
for yourself /iow much you can save —on a 
“‘no-strings-attached”’ basis. 


Here's what to do: 1) Select an en- 
closed motor application in your operations 
(a new motor need or, for comparison, a 
motor just purchased); 2) fill out the data 
sheet; 3) mail to the address shown. 




















We'll give you a cost quotation on 
a Super-Seal open motor for that application. 


Fill out this data sheet— 


no strings attached—to find out how much you can save on a new motor 
or on an existing motor installation 


_— « ~ ee a ee ee sees eee ee ee ee me So SE 


To; ALLIS-CHALMERS 
888 S. 7Oth St., Milwaukee 1, Wis. 


Motor Data Application Data 6. Operating conditions: 

- Type (ie., squirrel cage): A. Description of application: ORT EN ne. 
Horizontal [[] Vertical [] Dirty (] Clean([] Wet] Dry (] 
Hp Rpm Other 


Information on 


2. Phase Frequency 
Vehegs Existing Motors 
(for comparison) 
3. (fer synchronous only) 5. Drive: Direct-connected oO 7 Type of insulation 
Power factor V-Belt [[] Other: 
Starting torque ae Type of enclosure 
Pull-in torque Starting load 
Pull-out torque Ambient temperature Time rating 
Temperature rise 
” Bearings: 
NAME ‘ Anti-friction [] Sleeve [J 
TITLE 8. Special characteristics 
or construction: 
COMPANY 
ADDRESS 


A-5869 


ALLIS-CHALMERS 














N OW. .. available in special corrosion-resistant 


STAINLESS STEEL ALLOYS 





EVAPORATIVE TYPE 


CLOSED CIRCUIT 
COOLERS 


To cool fluids, 


condense gases, dissipate 


waste heat. 


Modulating controls avail- 


able. 


efoto} Gi, [cma ged’ 44.3) 


Suitable for indoor or out- 
door installation. Compact in 
design, quiet operating. All 
metal construction. Controls 


for winter operation. 


FINNED 
HEAT TRANSFER 
SURFACES 





To heat and cool fluids, con- 


dense gases, evaporate 
liquids. Also available in any 
combination of commercial 


metals and alloys. 





for rugged, dependable process service... 


Marto Coit Co. 

7100 S. Grand Blvd. 

St. Louis 11, Mo. 

Please send me information on Marlo equipment checked 


a s I 
below: 2 


Cooling Towers 


FOR MORE INFORMATION 
SEND COUPON TODAY 


Tanto wi 60 


7100 SOUTH GRAND BLVD. 


| Evaporative Type Closed Circuit Coolers 
] Finned Heat Transfer Surfaces 
[_] Please have representative call 


» Name. es 


ce sciatic, 
Ans. a - 





SAINT LOUIS 11, MISSOURI 2 ——— ____ZoneE__STATE 
TTT TIITIIIiitir 
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TERRY SOLID-WHEEL TURBINES 


used exclusively at Baton Rouge plant of W.R.Grace & Co. 


wbbds iy 


ab i | 


. v, 
e 
t 


4 


The upper photograph shows one of the 17 Terry turbines in- 
stalled at the Baton Rouge, La., GREX high-density polyethylene 
plant of W. R. Grace & Co. Above, a typical Terry solid-wheel 
turbine with cover removed to show the wheel construction. 


In purchasing equipment for their new 50,000,000-pound 
high-density polyethylene plant, W. R. Grace & Co. standard- 
ized, wherever possible, on a single source of supply for each 
type of equipment used. Consistent with this policy, Terry 
steam turbines were used exclusively throughout the utility 
and process sections of the plant. 

A total of 17 turbines were placed in service for driving 
pumps and fans. These are all of the solid-wheel type, rang- 
ing in capacity from 50 to 240 HP. 

Terry solid-wheel turbines are known for their long life 
and sure dependability under the most-trying operating con- 
ditions. They feature a single-piece wheel which is virtually 
indestructible. 

Send for details of these trouble-free turbines. Ask for a 
copy of bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1214 
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TANK LEVEL 
DETECT OR- 
CONTROLLER 


AccuRay now offers another major advance- 
ment for process industries . . . the Tank Level 
Detector-Controller. This new unit offers out- 
standing advantages over outdated float-level SOURCE 


e, 







controls . . . competitive low cost, easy to 

Note external mounting of the 
unit. No part of the instrument 
tenance. Mounted externally, this unit is com- extends into the tank or vessel. 


pletely free from fouling by process material, 
and is readily accessible for routine main- 


install, and requires only a minimum of main- 





tenance. Special mounting brackets are pro- 
vided. This instrument is fail-safed for either 
a high or low level signal. 


another 


The AccuRay Tank Level Detector-Controller can be used in two ways. nelvoncement for 
It can be installed horizontally to provide a relay closure signal when 
the level rises above or falls below the level of the detector; or it 

can be installed vertically so that both a high level and alow level signal 
can be provided from one instrument. Accuracies can be maintained to 
plus or minus 2%’. The radiation source is installed either opposite 


process control 


®AccuRay is a Registered Trademark of 
the detector on the tank, or across a chord of the tank. The Industrial Nucleonice Corporation 


design of the source housing provides more than adequate shielding. 
Design of the instrument is in accordance with accepted standards 
for both explosion-proof and weatherproof operation. Sialeiiiceclianiatthiess 


Please send complete details on AccuRay Tank Level 


CURNIN sisicicescniis eee 5 


Company 


/tn dustrial itis condanidica Guten 
ucle on ics 2 ye ee - 


CORPORATION a einaae 
1149 Chesapeake Ave., Columbus 12, Ohio 








The WORLD’S LARGEST Manufacturer of Nucleonic Industrial Process Control Systems 
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SPARKLER MODEL VF FILTER 


All Mone! metal filter elements de- 
signed for filtering caustic solution. 
850 sq. ft. of filtering surface. 


Custom engineered for performance 
in areas with restricted headroom 
and other plant space limitations. 


~~, 


’ | il 
| WHHL Edda 
if —)e 


Another SPARKLER 
VERTICAL PLATE FILTER 


Designed for service in one of America’s largest chemical plants 


Individual plate outlet control valves, sight glasses 
and sample cocks. Any plate may be cut out of 
service without interrupting filtering cycle. 

This filter is particularly suited for toxic and vol- 
atile products. Sealed tank is maintained through- 
out cleaning and filtering cycles. Available in capac- 
ities from 100 sq. ft. to 1000 sq. ft. 


Pe 4 as. 
7~* . : 
< 5 ie . AE 


Exclusive new vertical plate design. Rigid and 
non-collapsible plates, with unrestricted high flow 
center construction. 

Spent cake is easily removed without opening filter 
with the exclusive Sparkler spray sluicing system. 

You can depend on Sparkler for the latest devel- 
opments in modern filtration engineering. 


SPARKLER MANUFACTURING CO. 
MUNDELEIN, ILLINOIS U.S. A. 


Sparkler International Ltd., Manufacturing Plants at Leliegracht 9, 


‘FILTERS 


Amsterdam, Holland; Toronto, Ontario, Canada; Italy and Australia. 


FILTRATION ENGINEERING AND MANUFACTURING EXCLUSIVELY FOR OVER 30 YEARS. 
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When you discuss solenoid valve requirements with an 
ASCO engineer, you benefit from the design and de- 
velopment experience of half a century. The ASCO 
specialist can recommend the right valve for your 
needs because ASCO pioneering has brought about 
the thousands of types of solenoid valves now available: 

Two-way valves in pipe sizes from 4%” to 8”—for 
temperatures from -350°F to 600°F —for pressures to 
5000 p.s.i. 

Three-way valves in pipe sizes from %” to 2” — 
for temperatures from -350°F to 600°F — for pressures 
to 1000 p.s.i. 

Four-way valves in pipe sizes from 4” to 144”—for 
temperatures from -65°F’ to 212°F — for pressures to 
750 p.s.i.— poppet or slide type. 

And ASCO can supply you with standard, explosion- 


Automatic Switch Co. 


50-D Hanover Road, Florham Park, New Jersey, FRontier 7-4600 
* ELECTROMAGNETIC CONTROL 


AUTOMATIC TRANSFER SWITCHES 


SOLENOID VALVES 


AND ~~ 4-WAY SOLENOID VALVES 


proof or water tight enclosures — Class A and Class H 
coils — a wide range of body materials including cast 
iron, brass, bronze and stainless steel. Or trade on 
ASCO experience and have one of our engineers call. 


New! Catalog No. 202 covers the ASCO line 
of Solenoid Valves. Write for your copy today. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. 
A complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


Whatever the crucial factor in your flow control 
applications—reliability, compactness, high cycling 
rate—there is an ASCO valve that meets your need. 


ASUO. 





at American Synthetic 
Rubber Company 


EFFICIENCY IS PARAMO 


Yes, and for custom plate fabricated 
code-tanks and pressure vessels, there’s no 
substitute for experience. Modern Welding 
Company is proud to contribute to the prog- 
ress of successful chemical processors. 





Horizontal Latex Blow-Down Vessel 


11’ ID x 25’ TL, %” heads, ''!/4” shell, 3 man- 
holies, 14 nozzles, 2 sight glasses. 


a ~ 


Styrene : 
Stripping Column 

10’ OD 3° S0'7* TL, 
is” heads, 2” 
shells, 14 internal 








Top and Bottom View, > 
Vertical Latex Blown-Down Vessel 

10’ OD x 9’6” TL, %4” heads, ¥,” shells, 
19 nozzles, 3 manholes, 85 WP with full 
vacuum. e 


ALL TANKS A. S. M. E. CONSTRUCTED 


ODEs 
aANKS MODERN WELDING COMPANY 


Cua ye Owensboro, Kentucky 
NEWARK, OHIO * ORLANDO, FLA. ¢ HOUSTON, TEXAS ¢ BURLINGTON, IOWA ‘ 
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REAL PROTECTION against 
rain, dust, dirt and weather be- 
cause male threads on collar 
section engage female threads 
on tank. 


DAMAGE-RESISTING Acme 
thread. If you've struggled with 
“banged-up” threads, you'll 
appreciate this feature. It’s al- 
ways a breeze to put on and (¥ 
take off tanks for installation, in- 
spection or maintenance. 





INCREASED WIRING SPACE 
and through-feed conduit en- 
trances for horizontal tap-offs. 





EASY TO ADD pushbuttons or 
selector switches with easy-to- 
buy, easy-to-use ‘‘off-the-shelf"’ 
parts kits. 


EASY TO INSTALL . ‘Slide and 
Hook” mounting arrangement 
takes the hard work out of the 
installation job. Diagram below 
shows how. oe 





STRONG and LIGHTWEIGHT : 
The complete enclosure is cast 3 — ; ™ HOOK 
aluminum. q : BREAKER \ | MOUNTING 


& 


G4. SIZES For STARTERS SIZE 0 THROUGH 5 


CLASS I, GROUP C and D « CLASS II, GROUP E, F, and G : ~< 
GUIDE RAIL 


The new SPIN TOP enclosure is available from your Square D : 
Distributor in three ways—complete device, enclosure only, = diaaasidinese 
or components only...for reversing and non-reversing across- 4 FRAME 
the-line starters and combination starters. And for combina- zs etanven 
tion and non-combination two-speed starters. | 


Ww FOR BULLETIN 9990 SLIDE and HOOK MOUNTING 
Square D Company, 4041 North Richards St., Milwaukee 12, Wis. 











EC&M neavy inpustry ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Cost cutting ideas in 


MONEL 
PY. teje) ma lele) 4 


THIS ANODE HOOK 


...to cut plating costs 


F YOU’RE PLATING PARTS with nickel, chromium 
I or copper, here’s a cost-cutting idea worth 
investigating. 

The titanium anode hook illustrated above offers 
important advantages in highly corrosive plating 
applications. For example, because of titanium’s 
extreme resistance to corrosion, the bare hook can 
be “dunked” in nickel plating solutions. This 
means you use up practically all of the anode— 
reducing costly scrap waste. In addition, 
the titanium hook lasts indefinitely. 

Titanium hooks, anode baskets and heat- 
ing coils are now cutting costs in a number 


MALLORY-SHARON METALS CORPORATION - 


TaN Ud 


TITANIUM 
ru. Le] e) am alele) .4 





UNKED” 


of large-scale plating applications...examples of 
how Mallory-Sharon’s development work in tita- 
nium is paying off for industry. 

Write for Technica! Data Sheet and applica- 
tion information on titanium anode hooks, or any 
other high-corrosion problems you may have. 
Please address: Commercial Market Develop- 
ment, Dept. A, Mallory-Sharon Metals Corp., 
Niles, Ohio. 


MALLORY Ms SHARON 


NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 
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@. In larger mixing operations, what are the 
economics of buying mixers that match requirements 
exactly compared to buying mixers having an ade- 
quate margin of torque capacity? 


Ae As mixing operations are scaled up and fluid 
mixers required increase in size, the cost per unit drive 
torque capacity decreases rapidly with the increase in 
drive size. It becomes poor economy not to maintain an 
adequate level of torque applied to the mixing operation. 
Consider also that agitators and auxiliaries rarely repre- 
sent more than a small percentage (2-4%) of the plant 
investment . . . yet maintenance costs on the more dif- 
ficult operations can run as high as 15% or 20%. If down 
time is considered, then costs can run many times these 
figures. Obviously, there is no economy in drives and 
components such as shafts which just meet requirements. 


t’s questions like these... that bring 
ut the facts in buying mixers... 


ee . ——en 
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@. Are “dollars per horsepower’ a valid basis for com- 


paring mixer values? 


A. No. Mixers having the same horsepower rating and drive 
efficiency can vary widely in torque rating. Torque applied to the 
mix is what does the work and torque is what you pay for. When 
comparing mixer values, the most important first step is that of 
developing torque ratings of alternate units offered. Using the 
most familiar units, torque can be calculated as follows: 

63025 x Motor HP 

Mixer shaft RPM 

The mixer having the lower torque rating must use a higher mixer 
shaft speed and smaller diameter impeller to maintain a given 
HP level. This can lead to unsatisfactory performance. However, 
a mixer of equivalent horsepower rating but with a higher torque 
rating and larger impeller will do the job well. For an idea of the 
importance of impeller size, the chart shows the influence of 
impeller diameter in relation to tank diameter (D/T ratio) 
upon motor required to obtain a specific level o* performance 
in many industrial mixing operations. The bigger impeller at the 
slower speed (higher applied torque) will be a sounder choice. 





Torque (lb. inches) = 
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YOU GET MORE FOR YOUR FLUID MIXER DOLLAR 
Because We Design and Build The Whole Unit 


It’s simple economics! Philadelphia Mixer is the only manu- 

facturer that designs and builds the complete unit. Because we 

control production and costs, we can afford to give you more 

mixer per dollar. For example: 

e Extra large, heavy duty bearings throughout. 

e Extremely heavy output shafting—machined, ground and 
polished. 

e Drives designed with extra strength and rigidity to take maxi, 
mum thrust and unbalanced loads. 

You don’t pay a premium for these extras—or for the better 

performance and longer life of a Philadelphia Mixer. You get 

them as a bonus. 

You can select your Philadelphia Mixer from six standard 

models. 1 to 200 HP. Special units to 500 HP. Horizontal 

motor or vertical motor drive. Mechanical seal or packed stuffing 

box. Paddle or turbine type impellers. 

Get the full story on Philadelphia Mixers. Write for Catalog 

A-27. It contains complete mechanical design information that 

permits you to make a catalog selection of the mixer that best 

suits your requirements, 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


philadelphia mixers 


Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS «© LIMITORQUE 
VALVE CONTROLS © FLUID MIXERS © FLEXIBLE COUPLINGS 
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Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 





DUST OUT 
PROFITS IN 


A threatened shutdown because 
of dust nuisance in the vicinity of 
his plant proved to be a godsend to 
a prominent Mid-West manufac- 
turer. It led to his replacement of 
an inefficient pressure system Col- 
lector with an Adaptioneered® neg- 
ative pressure Pneu-Vac. This 
brought results he never dreamed 
of. The dust nuisance was eliminat- 
ed of course, but that was only the 
beginning. 

His product that was going up in 
dust was recovered. Maintenance 
and power costs were reduced. 

Because Pneu-Vac operates at 
negative pressure, dust leaks at 
joints are impossible, and because 
passing of material through the fan 
is avoided, it is applicable to friable 
materials where particle size reduc- 
tion is undesirable. 

Why not check your own dust 
problem to see if you are operating 
an inefficient system, losing valu- 
able products, or suffering high 
maintenance and power costs. If 
you are, adaptioneered Pneu-Vac 
Systems are worth looking into. 
















SPROUT-WALDRON 
PNEU-VAC 


A negative pressure 
or vacuum air han- 
dling system, in which 
the fan is located on 
the opposite side of 
the collector from the 
material conveying 
line, so the product 
does not pass through 
the fan. 
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With maintenance costs at an 
all time high it is worth taking a 
careful look at the famous Sprout- 
Waldron Belt Saver® Pulley which 
has proven its ability to increase 
conveyor belt life from 50-400%. 
These cast iron wing and cone 
quality pulleys prevent crushing of 
the material between the face of 
the pulley and the bottom side of 
the belt. Sharp lumps and abra- 
sive materials slide away from the 
pulley adding years of service life 
to the belt. Whether you are han- 
dling crushed stone, sand, asbestos, 


Stretch Your 
Conveyor Dollars 
With Sprout-Waldron 
Belt Saver® Pulleys 


soda, limestone, cupola slag, salt, 
fertilizer, concrete, gravel or any 
other abrasive or difficult to handle 
material, Sprout-Waldron Belt Sav- 
er Pulleys can extend the life of 
your conveyor belts or bucket ele- 
vators and minimize your shut- 
down and maintenance costs. 


The following chart which com- 
pares Sprout-Waldron cast wing 
Belt Saver Pulleys with fabricated 
wing pulleys tells its own story. 
Our unmatched experience is at 
your disposal. 





Characteristics 


Sprout-Waldron 
Belt Saver Pulleys 


Fabricated Pulleys 





Construction Cast Iron 


Fabricated 
Not ground; distortion dur- 


Outside Diameter 


Hubs 


Bore Length 


Ribs 





for every competitive pulley, 


Precision ground to insure 
a smooth surface; crown is 
exact in pitch and is in dead 
center 


Both hubs are precision 
bored 

Extra long to reduce shaft 
stress—3i” bore length for 
276” shaft 

Fewer ribs needed because 
belt contact area is greater 


ing welding makes it difficult 
to maintain exact pitch of 
crown or to keep in exact 
center 

Bored on one end only 


Short bore—2” bore length 
for 2x6” shaft 


Extra ribs required, this 
means less space for large 
pieces to rt set Greater 
possibility of damage 


The above chart was made after careful examination of a widely advertised 
line of fabricated steel wing = All the points enumerated may not be true 
ut they are certainly worth your careful review. 


CP/104 
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DO THESE REACTIONS HAVE A PLACE IN YOUR WORK? 


“ NITRATION 
/ OXIDATION 
/ADDITION TO CARBON- 
CARBON MULTIPLE BONDS 
V REACTION WITH ALKALI 
METAL SALTS OF CGRGANIC 
/ ACIDS To FORM 
ACID ANHYDRIDES 








NITROGEN TETROXIDE may be the practical, economical reactant you’ve been Properties of 
looking for. NO, has been getting around a lot among research people. It is being Allied NITROGEN TETROXIDE 
used as an oxidizing agent for chemicals and solvents. It has potential as an oxidizer Molecular Weight 92.02 
for rocket fuels . . . as a route from olefinic hydrocarbons to nitroso-nitrate derivatives Boiling Point 21°C 
. as a component of liquid explosives. Perhaps it will open another door for you. Freezing Point —11.3°C 
High-purity NITROGEN TETROXIDE is available from Allied in 125-pound Critical Temperature 158°C 
cylinders or in tonnage quantities, at low cost. If the demand becomes evident, it _L@tnt Heat of Vaporization 99 cal/gm @ 21°C 
yli sO age qui , at low cost. 1e demand becomes evident, i Cxttiens ttaaiaes nan 
can be produced in still larger quantity at Specific Heat of Liquid 0.36 cal/gm—10 to 20°C 
still lower cost. It can be stored inexpen- _ Density of Liquid 1.45 at 20°C 
sively in mild steel containers. Write for Density of Gas 3.3 eine dla go 
: ' i a , atm. at 35° 
details on NITROGEN TETROXIDE as Vanes Pome 
i a reactant, and for technical assistance on 
| lied your proposed application. 





hemical NITROGEN DIVISION 
Dept. NT 3-5-1, 40 Rector Street, New York 6, N.Y. 
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FEinc PRECOAT FILTER 
Rotary vacuum precoot filter 
with infinitely variable knife 
advance and power retraction. 


Custom Filter Design 


BEGINS WITH YOUR FILTRATION PROBLEM 


Your processing requirements are king at FEinc. 
They dictate the type of filter to be built, its 
size, the materials used, and the special refine- 
ments necessary to assure highest possible 
operating efficiency. 


For example, a FEinc Precoat Filter designed 
to meet your particular needs pays off fast in 


See our insert in Chemical Engineering Catalog 


For a FF INC. 
oTKeKe Lamm MT-I] 


FILTRATION ENGINEERS 
AMERICAN MACHINE AND METALS. INC 
EAST MOLINE. ILLINOIS 


trouble-free operation, dryer cake discharge and 
high clarity of effluent. 


If you require higher output in limited floor 
area and a long filtration cycle coupled with the 
above advantages, FEinc custom design can give 
it to you. 


Send us your filtration problems. Specific rec- 
ommendations provided without obligation. 





STRING HORIZONTAL 


SPECIALISTS IN LIQUID-SOLIDS SEPARATION 
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This fact may not be too well known: the steel industry 
consumes about 7 % of all the elemental Sulphur or Sulphur 
existing in the form of sulphur gases, etc., used in this 

country. Most of this Sulphur serves the steel industry in 

the form of Sulphuric Acid where it is used in pickling steel 
products but also to a considerable extent in plating 

them. And certain machine steels carry an appreciable amount 
of ‘planted’ Sulphur to impart desirable machining qualities. 
Seven percent of the total elemental Sulphur and equivalent 
Sulphur tonnage is quite substantial. Its use in steel 
emphasizes the importance of Sulphur to our whole economy. 
Much of this tonnage of steel-used Sulphur starts out at 

our mines in Texas where we serve as a major supplier of 


Sulphur to the manufacturers of Sulphuric Acid. 


SULPHUR PRODUCING UNITS TEXAS GULF SULPHUR CO. 


*Newgulf, Texas + Spindietop, Texas. 75 East 45th Street, New York 17, N.Y. 
Moss Biuft, Texas - Worland, Wyoming 811 Rusk Avenue, Houston 2, Texas 
e Fannett, Texas 
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VDP Differential 
Pressure 
Transmitter 


Flow, Pressure 


Control Station an 
Temperature Recorder 


VC Controller 


NOW- 
Control In Any Dimension 


with standard Republic components 





Bellows-type 
VP Pressure 
Transmitter 


V-5 Gauges 


=> 


Series 77S 
Final Drive 


Diaphragm-type 


Angle Valve 


§2 


> 


In order to fit your exact process 
control requirements, Republic now 
offers you a complete range of basic 
control components, which are 
(1) extremely accurate, (2) unusually 
versatile and (3) remarkably easy to 
combine into control systems. 


For example: The differential pres- 
sure transmitter and controller illus- 
trated are part of a new family of 
pneumatic instruments, developed to 
use the greatest possible number of 
common components. Because these 
Vector Series components can be in- 
terchanged—even among instru- 
ments performing entirely different 
functions—training and parts inven- 
tory are greatly simplified. 


Radical changes in plant operating 
conditions present no problem when 
Vector instruments are used. Propor- 
tional band of the controller, for 
instance, is continuously adjustable 
from 2 to 500 per cent; the differen- 
tial pressure transmitter has a range 
adjustment of 20 to 1, the pressure 
transmitter of as much as 10 to 1. 
Such adjustments are made simply 
by moving a link held by a lock 
screw. Re-zeroing is seldom needed. 


Multi-point gauges with self- 
contained measuring elements are 
available for pressure, vacuum and 
differential. May also be used as 


receivers to indicate flow, CQ2, tem- 
perature or liquid level. Units may 
be grouped in any combination and 
substituted without disturbing other 
gauges. One- to four-pen recorders 
also available to measure these: 
values. 


Versatile Republic final drive units 
operate dampers, valves, inlet vanes 
and many other mechanisms. May 
be locally or remote controlled, by 
manual or automatic means. Pro- 
portionality of signal response can 
be tailored by a cam shaped on 
the job. 


These are only a few of the many 
reasons why it is well worth while to 
consider versatile Republic compo- 
nents for your next (or existing!) 
control system. Your nearest 
Republic Sales Office will be de- 
lighted to assist or contact 
Republic Flow Meters Company, 
2240 Diversey Parkway, Chicago 47, 
Illinois. In Canada: Republic Flow 
Meters Canada, Ltd., Toronto. (Sub- 
sidiary of Rockwell Manufacturing 
Company) 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL© 
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Companions in Economical Over? 


Industrial operations requiring both sand pumps and acid 
pumps are increasing almost daily. And now, more than ever 
before, efficient, low-cost pumping is a prime consideration. 
For this reason many plant operators choose the Wilfley 
team. They know Wilfley sand pumps and acid pumps con- 
sistently increase production and reduce operating costs. 
Wilfiey’s long-standing record of day-in, day-out dependabil- 
ity is a record you can rely on. Put Wilfley pumps to work 
now...every installation is job engineered to give 
you maximum efficiency and economy. 


Write, wire or phone for complete details, 


A. R. WILFLEY ana SONS, INC. 


DENVER. COLORADO. US.A., P.O. BOX 2330 


NEW YORK OFFICE: 122 EAST 42NpD ST... N.Y. CITY 17. N.Y 
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RODNEY HUNT MACHINE CO., Process Equipment Division, 31 VALE STREET, ORANGE, MASS. 





QUALITY PARAFFIN IS PRODUCED 


Top quality, clear and odorless paraffin is 
produced continuously at a fraction of a 
cent per pound at the Trans Penn Wax Cor- 
poration in Titusville, Pennsylvania. To at- 
tain this paraffin purity, three Rodney Hunt 
Vacu-Film Processors are used. In_ this 
liquid process, as in many others, it has 
proven to be less expensive to increase the 
vacuum than the temperature. 





Vacu-Film Processor 


HIGH VACUUM PROCESSING 

The Vacu-Film Processor has an alloy steel 
shell enclosing the rotor, shaft with wiper 
assembly, oil diffusion pump, oil seal, ver- 
tical condenser and entrainment separator. 
The alloy steel condenser is finned for effi- 
cient heat transfer and is water-cooled or 
refrigerated with circulating cooling fluid. 
Distillate and residue are separately dis- 
charged by oil-sealed positive pressure 
pumps. High vacuum is produced by con- 
ventional series coupling of high-speed gas 
ballast mechanical pumps and oil diffusion 
and oil ejector pumps. 


54 


IMPROVED QUALITY CONTROL ASSURED 
AT A FRACTION OF A CENT PER POUND WITH RODNEY HUNT THIN-FILM TECHNIQUE 


In one pass...continuously and rapidly...Rodney Hunt thin-film processing equipment 
achieves quality control of viscous fluids hitherto unobtainable by any other means. Only 
relatively small amounts of product are in process at any given moment. Therefore, the 
condition of the product can be checked continuously and controlled instantly to eliminate 
production errors and wasteful re-runs of reject material. This close control is particularly 
vital in the processing of delicate and temperature-sensitive materials. And this technique 
is especially effective in controlling the behavior of organic materials in high vacuum. 


The Rodney Hunt Turba-Film Processor has wide applications in atmospheric and low 





Turba-Film Processor 











MECHANICALLY AIDED 
THERMAL PROCESSING 


The Turba-Film Processor consists of a 
series of rotor blades operating within a 
thermal section and a separating section— 
all fabricated of alloy stee!. Clearance 
between the rotor blade edges and the 
thermal section wall is exactly fixed to as- 
sure precise control of the film thickness. 
Vapor or gases pass upward through the 
thermal section to the separator from which 
entrained material is recycled to the thermal 
section. Steam, Dowtherm or other heating 
media is distributed in two or more com- 
partments of the thermal section to assure 
a uniform temperature at the walls. 
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vacuum ranges. The recently introduced 
Vacu-Film Processor extends the range of 
thin-film processing into high vacuum...to 
one-half micron. Installations presently in 
operation have delivered higher, purer 
yields than ever before possible in process- 
ing organic and inorganic chemicals, phar- 
maceuticals, latices, petroleum residues, 
solvents, food concentrates, vitamins and 
many other products. 


Solve Process Problems 

Rodney Hunt welcomes specific requests for 
help in solving process problems involving 
mechanically aided heat and mass transfer, 
for product testing and for evaluation of 
processing techniques. Our fully equipped 
laboratory and pilot plant is staffed by engi- 
neers and technicians experienced in food, 
chemical, plastic and many other processing 
fields. They have tested hundreds of prod- 
ucts in the laboratory and have compiled 
extensive records which provide basic data 
to expedite testing of new products. Cus- 
tomers may observe testing procedures and 
will receive complete reports. Test results 
obtained from pilot size Vacu-Film and 
Turba-Film Processors can be readily ex- 
trapolated to production size units. 


For those who prefer to do their own test- 
ing, portable laboratory and pilot plant units 
are available for purchase or rental. Address 
your inquiry to the Rodney Hunt Process 
Equipment Division, 31 Vale Street, Orange, 
Mass. with details of your requirements. 
Literature on the Turba-Film Processor and 
the Laboratory Vacu-Film will be sent on 
request. 
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DEVELOPMENTS... 
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Kaiser has come up with 
what is claimed to be a new 
crystalline form of acti- 
vated alumina. Product, 
dubbed KA-101, is said to 
have just as high adsorp- 
tive capacity as alumina 
gel while selling at a much 
lower price. Kaiser also 
cites high physical 
strength of — spherical 
form. 


Sohio will commercialize a 


new acrylonitrile process 
based on propylene and 
ammonia. While not dis- 
closing details, company 
asserts that process takes 
fewer steps than usual 
route via acetylene and 
HCN. Multimillion-dollar 
plant will be built this 
year at Lima, Ohio. 


The ocean-going Methane 


Pioneer set sail Jan. 28 
from Lake Charles, La., 
with a cargo of 32,000 bbl. 
of liquid methane at —258 
F. Journey to Canvey Is- 
land, England, was ex- 
pected to take about three 
weeks. 


Labor relations, good and bad 


The Lake Charles (La.) area, center of 
a complex of chemical plants and oil refineries, 
has been singled out by top union officials for a 
crackdown on wasteful labor practices. De- 
cision to act was reached late in January at a 
Miami Beach meeting of international presi- 
dents of building trades unions. 

The labor situation at Lake Charles, in 
the language of one on-the-spot observer, 
“stinks.” Men loaf on the job, leave early, re- 
fuse to obey orders. Contractors employing 
non-union tradesmen have been crucified. Two 
chemical companies who had considered locat- 
ing at Lake Charles have gone elsewhere. 

The union presidents are sending repre- 
sentatives to Lake Charles to help enforce a 
ten-point code of fair labor practices. The 
code condemns slowdowns, featherbedding, 
production limits and early quitting, while up- 
holding such employer rights as selection of 
craft foremen and full use of power tools. 

Another approach to labor problems has 
recently come to light. This is the practice of 
running a chemical plant or refinery with 
salaried employees only; there is no hourly 
wageroll, no union, no distinction between 
labor and management. 

Sun Oil has been using this plan at Sarnia, 
Ont., for five years. Two years ago Ethyl Corp. 
began operating a plant at Sarnia on a similar 
basis, and has recently extended the idea to 
its new plant at Pittsburg, Calif. Both Sun 
and Ethyl report enthusiastic acceptance of 
the “Sarnia Plan.” 


Check these routes to acrylonitrile 


With acrylonitrile tagged as one of the 
brightest stars in the organic chemical firma- 
ment, potential producers will do well to look 
into two new vapor-phase, solid-catalyst proc- 
esses now available for licensing. (Conven- 
tional process, as operated by American 
Cyanamid at Fortier, La., uses a liquid-phase 
reaction; see Chem. Eng., Sept. 1955, pp. 288- 
291, also late report at left). 





CROUSE-HINDS 


EXPLOSION-PROOF 


MERCURY VAPO 
LIGHTING FIXTURES 


For dependable security at low 
operating cost in hazardous locations . . . 


@ where long burning hours without interruption 
are involved, month in, month out 
@ where labor cost or trouble of relamping is an 
important factor 
@ where maximum lighting output calls for maxi- 
mum economy in power consumption 


The longer life of mercury vapor lamps is well estab- 
lished: 7000 hours, vs. 1000 hours for incandescents. 
Light output is 2.5 times greater; 55 lumens/watt, vs. 22 

lumens/watt for incandescents. 


The new EV’s place these economies within easy reach. 

As with all Crouse-Hinds explosion-proof devices, EV’s are 
heavily constructed to withstand the pressure of internal 
explosions without rupturing. Gas-tightness is not a require- 

ment for their safe performance. Flame-tight joints prevent 
the escape of flames to flammable atmospheres. 


@ For full information, call your Crouse-Hinds distributor, or 
write for catalog sheet. 


AZ 
TYPE EVA Explosion-Proof 


Lighting Fixture 
Available with or without guard, 
or reflector (dome, deep bowl, 


shallow 1, angle, oF highbay) MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
. Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
250 Watt— Natione! Electrical @ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proof and C jonal) @ FLOODLIGHTING 
Code: Class L @ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
Groups cé&oD These products are sold exclusively through electrical distrib For licati gi ing help, contact one 
of the following offices: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Cleveland 
Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City Los Angeles 
400 Watt— Class |, Group D Milwaukee New Orleans NewYork Omaha Philadelphia Pittsburgh Portland,Ore. Salt Lake City 
St. Louis St. Paul San Francisco Seattle Tulsa Washington Resid Rep i Albany 
Atlanta Baltimore Charlotte Chattanooga Jacksonville Reading, Pa. Richmond, Va. Shreveport 
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One new process represents the combined 
efforts of three professors at University of 
Osaka (Japan), plus the engineering assist- 
ance of Prof. Donald F. Othmer of Polytechnic 
Institute of Brooklyn. It involves reaction of 
acetylene with hydrogen cyanide over a fluid- 
ized-bed catalyst. The process has gone 
through two pilot-plant stages in Japan; 
Othmer is unable to confirm a report that it is 
in commercial use there. 

The other process is being offered by 
Escambia Chemical Corp., New York. It has 
been through one pilot plant in the U. S., but 
a larger unit is now being built by an unidenti- 
fied foreign chemical producer who intends to 
check out its commercial possibilities. While 
there’s a chance that Escambia may decide to 
get into the AN business itself, the company 
is willing to talk to prospective licensees in 
this country. 

Interesting feature of Escambia’s proc- 
ess is its purported ability to operate on crude 
gas from a Sachsse process (partial oxidation) 
burner, containing only 4-12% acetylene. This 
implies high conversion efficiency, since re- 
cycle of unreacted acetylene under such condi- 
tions would hardly be practical. 

Neither group will identify its catalyst; 
Escambia declines further to say whether its 
system uses a fixed, moving or fluidized bed. 
Othmer characterizes the Japanese catalyst 
as low-cost, long-lived and highly selective. 
Conversion etliciency of this process is re- 
ported to be over 92‘., with a minimum of ob- 
jectionable impurities in the product stream. 


Latest moves in trade secret suits 


Of two pending court actions involving 
chemical trade secrets, one has been settled by 
stipulation while the other is headed for trial. 

Chemetron Corp.’s complaint against 
Catalysts & Chemicals Inc. for threatened dis- 
closure of trade secrets, filed last October in 
New Castle County (Del.) Court of Chancery, 
was settled late last month. It apparently was 
a case of much ado about nothing. 

In settlement of an earlier trade-secret 
hassle between CCI and Chemetron (Chemen- 
tator, Apr. 21, 1958, p. 56), CCI agreed not to 
divulge: to other parties certain confidential 
information regarding manufacture of cata- 
lvsts. The recent suit was precipitated by al- 
legations that CCI had subsequently offered 
such contraband information to European 
catalyst makers. 
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While denying the allegation, CCI has 
agreed to the stipulation which requires that 
CCI inform the European firms that it intends 
to honor the restrictions of the March 1958 
settlement with Chemetron. 

In the case of Monsanto vs. Central 
Farmers Fertilizer Co. (Chementator, Aug. 25, 
p. 51), a recent move by Monsanto to settle out 
of court got nowhere. 

Claiming that the previous trial of Mon- 
santo vs. Charles M. Miller actually decided 
the basic issues involved in the pending CFFC 
suit, Monsanto suggested that CFFC agree to 
a ten-year policing of its elemental phosphorus 
operations at Georgetown, Idaho, to insure 
that Monsanto trade secrets were not being 
used. CFFC was not willing to accept a period 
as long as ten years, and negotiations bogged 
down over that point. Case will go to trial at 
Pocatello, Idaho, next month. 

Meanwhile, in the Monsanto-Heyden-Kel- 
logg dispute over engineering of the Texas 
City methanol plant (Chementator, Feb. 9, p. 
55), court actions in both New York and Wil- 
mington have been postponed until next 
month. 


Halogens boost butyl rubber’s stock 


Butyl rubber’s song of the open road may 
once again accelerate its tempo, and in a new 
key signature—Br. 

Bromination of butyl rubber produces a 
material which B. F. Goodrich has been quietly 
grooming during the past three or four years 
for use in tires. Called Hyear 2202, the new 
brominated butyl can be used as a tire liner 
or as an adhesive in retreading, or can be 
blended with both natural and synthetic rub- 
ber. Proportions as large as 40-50% Hycar 
2202 in mixtures with natural rubber are men- 
tioned by Goodrich researchers as optimum for 
ozone resistance. 

Butyl rubber’s biggest market—inner 
tubes—has been hard hit with advent of the 
tubeless tire. Despite a rumor last fall that 
certain 1959 luxury autos would come 
equipped with the all-butyl tire foreseen by 
Esso over two years ago, such a development 
is apparently still around the corner. 

In fact, Esso is at work on a halogenated 
butyl of its own—a chlorinated product called 
MD 551. The company operates a pilot plant 
at Baton Rouge, selling its product for 35¢/lb. 


(Continued on page 60) 





ENTIRELY NEW PRINCIPLE enables you to... 


liquids and solids 
intimately in one operation 


It is now practical, with the P-K “Twin-Shell’”* blender, liquids, solids, clumpy and crystalline materials can all 
to blend many difficult formulations that have heretofore be intimately blended in one operation. Average blend- 
been either impossible or impractical because of the ing time: 5 to 15 minutes. The P-K “Twin-Shell” blender 
number of separate operations required to achieve a__ is unlike any other blender. It works on an entirely new 
desired product. With the new “Twin-Shell’” blender, blending principle. Here, in diagram, is how it works. 


*Patented 


ADD LIQUID. Centrifugal 

r nized liquids 

juid-Feed Bar into finely 
dispersed solid 


Complete, scientific investigation of all types of 
blenders now available at Patterson-Kelley. 


. 79 ° . . 
> o » = - Blending of complex formulations is full of variables 
blending process at P-K’s 


The equipment and procedure that are ideal for one 
combination of ingredients may be unsatisfactory for 

pre-test lab another. Proper selection of equipment demands 
thorough scientific investigation. You can conduct your 
investigation at Patterson-Kelley’s Customer Pre-Test 
lab, at East Stroudsburg, Pennsylvania. Since P-K 
makes practically all types of blenders, you can run 
conclusive comparison tests with your materials. Trained 
technicians will help you. 

To set up an appointment, just place a collect call 
to Russell Dotter at Patterson-Kelley. Tel. No.: Strouds- 
burg 820. He'll be happy to tell you how much of your 
materials to bring and to give you other details. East 
Stroudsburg, in the Pocono Mountains, is just 2 hours 
from New York City, easily accessible by all carriers. 
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PROBLEM: to blend: — precisely — varying amounts of 
lumpy solids, powders, crystalline materials and small amounts of liquid. 


SOLUTION: Charge materials to P-K 
“Twin-Shell’’ Liquid-Solids Blender. Press start button. 





“"TWIN-SHELL"’ Liquid-Solids lab- PRODUCTION MODELS of the VACUUM TUMBLE DRYERS by PRODUCTION MODELS of the 
oratory models are made in “‘Twin-Shell'’ blender range up Patterson-Kelley are avaliable in Vacuum Tumble Drier have capac- 
transparent Lucite or stainless to 50 cu. ft. capacity. (Intensifier sizes down to the standard 1 cu ities up to 150 cu. ft., come factory 
steel, in 8 and 16 quart sizes. and Liquid-Feed Bar optional.) ft. capacity lab model. aligned, piped, instrumented 


BLENDER LITERATURE. Specialized informa 

tion and data in greater detail are given in two 

Patterson-Kelley publications: Bulletin No. 16, 

Chemical Process Equipment and Bulletin No y 

15A-1, Twin-Shell Laboratory Blenders. Write 

for your copies today. Patterson-Kelley Com- oP Patterson (we) Kelley 
pany, Chemical and Process Equipment Divi- 


sion, 1502 Hanson St., East Stroudsburg, Pa. 15. Chemical and Process Equipment Division 
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Anticipated price upon volume production 
is 30¢/Ib. 

Goodrich, selling the brominated com- 
pound for 65¢/lb., claims better adhesion to 
other rubbers, fabrics and metals for its prod- 
uct. Whereas straight and chlorinated buty] 
bonds fail at pulls of 10-15 lb./in. width, Hycar 
2202 is said to take up to 50 lb. And tensile 
strengths of Hycar 2202 blends with other 
polymers are significantly better than blends 
using chlorinated butyl, claims Goodrich. 

Esso, on the other hand, is selling chlori- 
nated butyl on the strength of its heat resist- 
ance, Curing-press bladders of MD 551 can 
produce an average of 625 tires at 385 F., says 
Esso. Conventional bladders wear out under 
similar conditions after only some 200 tires. 

Industry observers speculate that produc- 
tion of halogenated butyls might end up as a 
cooperative effort of Esso and Goodrich. Good- 
rich-Gulf is already one of Esso’s two U. S. 
butyl rubber licensees. 

The other licensee, Petroleum Chemicals 
Inc., might also enter the picture. PCI is dust- 
ing off plans for a butyl rubber plant at Lake 
Charles, La., first announced two years ago 
(Chementator, Apr. 1957, p. 146) but later 
shelved. Thiokol Chemical Corp., which was to 
act as sales agent for PCI’s butyl, has mean- 
while been building up valuable know-how via 
marketing some of Esso’s butyl. Speculation 
now is that Thiokol will join PCI’s parents, 
Continental Oil and Cities Service, in three- 
way ownership of the proposed butyl plant. 


New technique cuts catalyst losses 


Users of catalysts will be interested in a 
new synthetic cracking catalyst—Durabead— 
developed recently by Socony Mobil Oil Co. By 
a special processing step, Socony gives bead 
catalysts an improved physical ruggedness 
which can lower attrition losses in moving-bed 
applications by 40-70%, with no reduction in 
catalytic activity. 

Socony first started using Durabead in its 
own Thermofor cracking units about a year 
ago. Six months later the company began re- 
placing catalyst charges in units operated by 
TCC licensees. 

In addition to better physical strength, 
Durabead catalyst with pore diameters of 100 
Angstroms burns more easily in regenerative 
operations than ordinary bead catalysts with 
pore sizes half as large. Kiln-burning capaci- 
ties haves been increased as much as 40%. 


Novel feature of Durabead’s manufac- 
ture—by a process still in the patent-applica- 
tion stage—is that part of the finished prod- 
uct is ground to micron size and fed back into 
the main stream of liquid gel, forming a 
heterogeneous, glassy structure. This tech- 
nique gives a product of lower compres- 
sive strength but higher impact strength than 
regular bead catalyst. Thus its elastic struc- 
ture can absorb more shock without breaking. 

Another method for making abrasion-re- 
sistant catalysts for moving-bed units was an- 
nounced last year (Chementator, May 5, p. 48) 
by California Research Corp. CRC’s process 
involves chemical treatment of an extruded or 
bead catalyst during normal operation of the 
cracking unit. 

Socony now makes Durabead at Pauls- 
boro, N. J. Selling price is the same as the 
older bead catalyst, no longer being made. 

Though Durabead has been used so far 
only in cracking operations, Socony feels there 
may be other applications for it, such as serv- 
ing as a base for other catalysts. And the tech- 
nique by which it’s made might find use in 
other chemical processes. 





omorrow’s Technology 


Today's embryonic developments which have 


special significance for chemical engineers 


Needed: New gasification technology 


If underground gasification of coal ever 
becomes economically feasible under condi- 
tions of free competition, there will have to be 
a major breakthrough in technology. 

This is the conclusion drawn recently both 
here and in Great Britain. U. S. Bureau of 
Mines expects to close down its experimental 
underground gasification project at Gorgas, 
Ala., within a few months. And Britain’s Na- 
tional Coal Board has just announced that it 
will abandon its development operations at 
Newman Spinney this summer. 

The British pilot plant has produced small 
quantities of gas to help generate power from 
a temporary station on the site. Originally it 
was intended that gas from the thin, faulted 
coal seams at Newman Spinney be used in a 
60-mw. power station to be built next year. 
Commercial prospects today, however, don’t 
justify further expenditure, say British au- 
thorities. The tests have already cost over $4.5 
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This is a Cambridge Cryogenic Semi-Trailer, recently developed as a lightweight, high pay- 
load unit for liquid atmospheric gases. It is fabricated from aluminum, with fiberglass reinforced 
plastic cabinet and trim; and comes complete with Cambridge medium pressure pump. It is 


the most advanced unit of its type. 


How Low ounes 


Temperature 
Technology 
Can Save 
Money sae 

In Storage, Transportation, Distribution 


The application of cryogenics low temperature tech- @ Vacuum jacketed vessels for storage and 





nology — holds tremendous promise for reducing costs and transportation. 
improving processes. It simplifies handling, cuts storage : ; ; : 

I Bi P. ; ib 6, ¢ ete ee @ Tanks and trailers for a wide variety of chemicals, 

space and gives a brand-new dimension to “‘liquid logistics’’. oad 
: : % : : i fuels and oxidizers. 

Cambridge Corporation has been a pioneer in the dy- 
namic growth of low temperature equipment. It offers a 
single, qualified source for the design, development, pro- 
duction and testing of equipment for cryogenic fluids and 


@ Special aluminum and stainless steel fabrication for 
process equipment. 

@ Cryogenic Test Loop of 60,000 gph capacity, the 
only test facility of its kind in the industry. 


processing plants 

Look Into Cambridge Low or 

Temperature Technology 4 CA Wi Fs re it D G E 
to help you solve equipment and process prob- CORPORA Tt ON 
lems requiring precision vessel engineering and SUBSIDIARY OF CARRIER CORPORATION 
production. Your problem or requirement will re- 8 Industrial Ave., Lowell, Mass. 

ceive our prompt attention, call or write today. 


iow! 
CC 9-2 Semi-Trailer Bulk Storage Customer Stations Delivery Trucks Pumps and Vaporizers 
6] 
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million. (Bureau of Mines has spent $2.5 mil- 
lion, not counting the costs borne by Alabama 
Power Co.) 

First step in underground gasification 
is to prepare the coal seam, making it porous 
enough for gasification. USBM tried three 
methods at Gorgas: 

¢Simple preliminary mining. 

¢Electrolinking (passing a heavy cur- 
rent through the bed), which causes carbon- 
ization and creates pores. 

¢ Hydraulic fracturing, a technique bor- 
rowed from the petroleum industry. 

All these methods worked, but none was 
really cheap enough. 

To gasify the coal, bureau engineers 
would ignite the coal at one hole and blow air 
(or oxygen) into the porous bed until it burned 
a path to another hole. Both forward burning 
(with the air flow) and backward burning 
(against the air flow) were tried, but only 
backward burning seemed successful. The 
other direction would clog the pores once 
again. 

Air blowing yielded a gas varying be- 
tween 80 and 120 Btu./cu. ft. This is too poor 
for much of anything, except perhaps burning 
in a gas turbine to generate electricity (which 
is what the Russians claim to be doing on a 
commercial basis outside Moscow). Oxygen 
gave a gas of only 125 Btu., and at a prohibi- 
tive cost. 

Concludes the bureau in its recent annual 
report: “A new technology and process appear 
to be needed to make underground gas from 
such coal beds economically attractive.” 


Now: Fluorocarbons directly from coal 


Researchers at the British Coal Utiliza- 
tion Assn.’s laboratories have succeeded in 
fluorinating coal to make liquid products with 
properties similar to those of commercial per- 
fluorocarbons. 

Process involves reaction of low-grade 
coal with gaseous chlorine trifluoride diluted 
with nitrogen. Chief product is an oil analyz- 
ing 25% C, 65% F and 7% Cl, with a wide 
boiling range (80% between 150 and 350 C.). 
Smaller quantities of a thermoplastic resin and 
material of a waxy consistency are also ob- 
tained. 

The highly fluorinated liquids may be 
useful as lubricants, heat-transfer media, di- 
electric and hydraulic fluids. The gaseous prod- 
ucts of the reaction have not yet been investi- 


gated, but the British chemists say they may 
contain low-molecular-weight compounds simi- 
lar to those widely used as refrigerants and 
aerosol propellants. 


Tar sands to get shock treatment 


Plans for applying a nuclear explosion to 
production of oil from Canada’s Athabasca tar 
sands began to take definite shape last month 
as Richfield Oil opened negotiations with Cana- 
dian government officials. 

Proposed program calls for detonation of 
a small nuclear device at a depth of 1,200-1,400 
ft., underneath a 200-ft. bed of tar sands. 
Anticipated effect of the detonation is twofold: 

¢ Pressure of the blast will break up the 
sand, making it more permeable. 

«Heat from the blast will convert the 
solid bitumen to a liquid thin enough to pump 
from the ground through drill pipe. 

Probable size of the first bomb is 2 kilo- 
tons. If this blast shows promise, a second 
shot may be 10 kilotons; 100 kilotons is visual- 
ized as an ultimate limit. Target date for first 
explosion is latter part of next year. 

Project represents a cooperative venture 
involving, besides Richfield, both the Pro- 
vincial (Alberta) and Dominion governments 
as well as the USAEC. Cost, estimated at 
about $1 million, will be borne chiefly by Rich- 
field. 

At stake in this venture is a rich prize. 
The Athabasca tar sands, covering an area of 
17,000 sq. mi., represent a potential crude oil 
source equal to twice the world’s known re- 
coverable supplies of petroleum. Various 
schemes which have been advanced to date 
for mining and processing the sands are 
limited to the 2‘: of the total deposits minable 
by today’s technology. The other 98° can’t 
be mined by any known conventional method, 
asserts John Convey, director of the Canadian 
Department of Mines & Technical Surveys, 
Ottawa. 

There are still political obstacles to be 
overcome. In addition to the UN ban on test- 
ing of nuclear weapons, the Canadian govern- 
ment does not allow nuclear weapons on its 
soil. Convey feels, however, that authorities 
will agree that a nuclear device designed for 
peaceful purposes falls outside the definition 
of “weapons.” 


For more on DEVELOPMENTS 
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United States 


Savannah River, Ga. 
Processes 
Dual temperature exchange 
Water distillation 
Electrolysis 
Production 
Large scale 


Boulder, Colo. 
Process 
Hydrogen distillation 
Production 
Pilot scale 


England 


Manchester 
Process 
Hydrogen distillation 
Production 
Pilot scale 


France 


Toulouse 
Process 
Hydrogen distillation 
Production 
40 ton/yr. 


Switzerland 


Winterhur 
Process 
Hydrogen distillation 
Production 
Pilot scale 


Free-World Engineers Map New Heavy Water 


Spurred by reactor needs, process engineers now 


strive to make heavy water on commercial basis in new 


facilities around the world. 


Now, and in the immediate fu- 
ture, chemical engineers must 
satisfy need for’ increasing 
amounts of heavy water to mod- 
erate and cool nuclear reactors, 
planned or abuilding. 

With outstanding ability to 
slow down neutrons, yet not ab- 
sorb them, heavy water plays a 
vital role in moderation of nat- 


ural or slightly enriched ura- 
nium fuel. And it is a definite 
factor in some designs operating 
at a higher enrichment, as well. 

To give domestic nuclear 
power the heavy water it needs, 
at a price it can afford, engi- 
neers are striving to domesti- 
cate production technology born 
out of military necessity. 
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> Full Scale— At the moment, 
the AEC Savannah River plant 
offers the only U. S. source of 
heavy water which is sold to 
qualified customers in quantities 
up to 400 lb. at $28/lb. or 4%/ 
yr. rental charge. To produce its 
product, Savannah River uses 
three processes in combination: 
dual-temperature exchange, wa- 
ter distillation and electrolysis. 

Iceland is believed to be con- 
sidering use of dual-temperature 
exchange for a proposed $40-mil- 
lion, 100 ton/yr. heavy water 
plant. And Japan may eventually 


























Germany 


Frankfurt, a. M. 
Process 
Hydrogen distillation 
Production 
6 ton/yr. 


Butzbach 
Process 
Dual temperature exchange 
Production 
Pilot, ultimate 36 ton/yr. 
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india 


Bakra Dam 
Process 
Electrolysis 
Hydrogen distillation 
Production 
14 ton/yr. 


EXCLUSIVE —First details on hydrogen-distillation plant, p. 68. 


Japan 


Tokyo 
Process 
Electrolysis 
Water distillation 
Electrolysis 
Production 
100 kg.; ultimate 10 ton/yr. 


Processes and Plants for Nuclear Future 


turn to this process, when it 
reaches the point where a 30- 
ton/yr. plant is needed. 

Among activities abroad, Farb- 
werke Hoechst A. G. is the first 
company to announce successful, 
commercial production of heavy 
water via distillation of hydro- 
gen in a 6-ton (metric) /yr. plant 
using German Linde process. 
And the same process is going 
into a 14-ton/yr. plant under 
construction in a new chemical 
complex in India owned by Nan- 
gal Fertilizer and Chemicals. 
Ltd. (For details, see story pp. 
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68-70. A similar chemical com- 
plex, including heavy water pro- 
duction is under consideration 
by the United Arab Republic. 

In France, L’Air Liquide Co. 
has built a 40-ton/yr. hydrogen 
distillation plant for the French 
Atomic Energy Commission, 
using a design developed during 
5-yr. program. 
> Pilot Scale— Working on an 
AEC contract, the Cryogenics 
Engineering Laboratory oper- 
ated by National Bureau of 
Standards at Boulder, Colo., is 
now conducting pilot runs to de- 


1959 


termine how to build a commer- 
cial-scale hydrogen distillation 
plant. 

At Butzbach, Germany, the 
Pintsch-Bamag A. G. has just 
finished building a 0.5-ton/yr. 
dual-temperature-exchange pilot 
plant. Upon completion of pilot 
studies, firm hopes to erect a 
36-ton/yr. plant. 

Reports from Sulzer Bros., 
Winterhur, Switzerland, indicate 
superior distillation performance 
for the Kuhn column (Chem. 
Eng., Oct. 1956, pp. 246-248) on 
heavy water pilot runs. These 





UNITED STATES: Towers at AEC 


data and additional data from 
successful distillation of hydro- 
gen provided bases for design of 
a heavy water plant which Sulzer 
is offering commercially. 

In Japan, Showa Denko K., K. 
now operates for the Japanese 
Atomic Energy Commission a 
100-kg./yr. heavy water plant 
using electrolysis, water distilla- 
tion and electrolysis stages. The 
same scheme will be followed in 
projected 10-ton/yr. plant. 

Recently, Petrocarbon, Ltd., 
piloted in England a hydrogen 
distillation process similar to 
Sulzers. Operating in conjunc- 
tion with an ammonia synthesis 
plant, process could be expected 
to produce heavy water at 
$38/lb. cost. 
> One Part in 6,500—Starting 
material for production of heavy 
water is hydrogen, either free or 
combined. In either case, where- 
ever common hydrogen (atomic 
wt. 1) occurs, heavy hydrogen or 
deuterium (atomic wt. 2) is 
present in the amount of 1 part 
in 6,500 of light hydrogen. 


ese 
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FRANCE: This view shows some 
of 40 ton/yr. Toulouse plant. 


Savannah river plant indicate scale of U.S. heavy water production. 


As indicated in the foregoing 
roundup of heavy water activi- 
ties around the world, there are 
a number of ways to recover this 
trace of heavy hydrogen. Actu- 
ally, no one process can be con- 
sidered clearly superior through- 
out the entire range from one 
part in 6,500 to 99.8% D.O. 
> Recover From Water—For in- 
stance, at Savannah River, three 
processes in tandem concentrate 
the heavy water. 

Entering the dual-tempera- 
ture-exchange process, water un- 
dergoes deuterium enrichment 
from contact with H.S-D.S mix- 
ture at low temperature. Some of 
this enriched water passes to 
low-temperature tower of next 
stage for further enrichment. 

Remainder of enriched water 
goes to high-temperature tower 
where deuterium tends to trans- 
fer back into same stream of 
H.S. Water, which is now de- 
pleted, leaves tower while en- 
riched H.S-D.S recycles to low- 
temperature tower to repeat its 
enrichment of incoming water. 

Water discharging from the 
dual-temperature exchange con- 
tains 15-20% D,O. If rate of in- 
coming feed were 70,000 Ib./hr. 
(84,000 gal./hr.), product rate 
would be 54-72 lb./hr. (6-8 gph.), 
depending upon concentration. 

Next, the water undergoes dis- 
tillation to raise D.O content to 
90°. Electrolysis completes final 
concentration to 99.8% D.O. Dif- 
ferences in rates of vaporization 
and decomposition, respectively, 
provide the bases for these two 
process steps. 
> Recover From Hydrogen — 
Major emphasis now focuses on 
concentration of deuterium by 
distilling hydrogen. Potentially 
favorable economics lie behind 
this trend despite major difficul- 
ties involved in operating at ex- 
tremely low temperatures and in 
handling liquid hydrogen. 


Although many variations of 
hydrogen distillation are operat- 
ing or under study, all rely on 
difference in volatility between 
D, and HD on one hand and H. 
on the other. 

In the U. S., Hydrocarbon Re- 
search, Inc., undertook develop- 
ment and design of a hydrogen 
distillation process for the AEC 
in 1950-51. Starting with supply 
of H, such as ammonia synthesis 
plant feed, process liquefies the 
gas and removes solidified nitro- 
gen with cold traps. Distillation 
concentrates deuterium which is 
then catalytically converted from 
HD form to H, and D.. Distilla- 
tion of this mixture produces 
pure deuterium which is burned 
with oxygen to form heavy 
water. 

Gaps in the technology of ul- 
tra-low-temperature distillation 
and resulting prohibitive costs 
prevented use of this process at 
Savannah River. But now, the 
Cryogenics Engineering Labora- 
tory at Boulder, Colo., is working 
to eliminate these earlier short- 
comings. 

L’Air Liquide’s 40-ton hydro- 
gen distillation plant at Tou- 
louse, France, is reported to use 
a process similar to the one pro- 
posed by Hydrocarbon Research. 
Feed gas is hydrogen produced 
electrolytically for ammonia syn- 
thesis. 

Hydrogen method proposed by 
Sulzer Bros. begins with water 
electrolysis to produce HD-en- 
riched hydrogen. This material 
is then distilled in a Kuhn col- 
umn to increase HD enrichment. 
Combustion of H.-HD mixture 
produces D.O-H,O which is puri- 
fied to 99.8% D.O by final Kuhn 
distillation. 

Hydrogen distillation process 
developed by German Linde is 
described in first story about a 
commercial installation starting 
on p. 68. 
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For “set it and forget it” gas drying— 


Come to Kemp 


Kemp Dryer protects instrument 
lines at —25° for Quaker State’s 
Farmer’s Valley, Pa. plant. Fully 
automatic operation saves time and 
manpower, yet provides dependable 
service on a 24 hour basis. 


Here’s the nerve center of every Kemp Fully 
Automatic Gas Drying Unit. Drying process 
gasses and inerts . . . air for pneumatic instru- 
ments and tools . . . liquids . . . for pressurizing 
anhydrous liquids this panel controls the 
Kemp Dryer surely and safely. Once timed to 
meet your program, it provides efficient drying on 
a continuous basis, without worry or excessive 
maintenance. 

Note the precision with which even the wiring 
is connected. It’s typical of the thorough work- 
manship going into every component of the Kemp 
Dryer. Kemp Dryers are built with care; built to 
last and perform year after year with dependabil- 
ity resulting from a quarter century’s experience 


Inert Gas 
Generators 


Convection 
Dryers 


Whether your operation calls for a completely 
automatic Kemp Dryer, a semi-automatic model, 
or a simple, manually operated unit, there’s a 
model and capacity to meet your needs. Kemp 
Field Engineers will gladly study your problem 
and make complete recommendations, even down 
to the proper desiccant (we select from over 20) 
to do your job best. 


Call in your Kemp Representative 
when you plan a new installation or 
wish to up-date an old one. He'll give 
you full information. Or write direct 
and ask for Bulletin D-102: Tue 
C. M. Kemp Mea. Co., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


Oriad 
Dryers 


Nitrogen 
Generators 
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How Linde Makes Heavy Water From Hydrogen 


For the first time, German Linde discloses how 


its hydrogen distillation process works successfully in a 


commercial heavy-water plant. 


True to the tradition of Ger- 
many’s outstanding position in 
the world of technology, process 
developed by Gessellschaft fur 
Linde’s Eismaschinen A. G. is 
the first to successfully produce 
heavy water by hydrogen distil- 
lation on a production scale. 

Farbwerke Hoechst A. G. an- 
nounced late last year that their 
6-ton/yr., hydrogen-distillation, 
heavy-water plant, designed for 
them by German Linde was oper- 
ating successfully. 

Because of its success, India’s 
Nangal Fertilizer and Chemicals 
(private), Ltd., licensed the Ger- 
man Linde process for their 14- 
ton/yr. heavy water plant, now 
under construction. Heavy-water 

* Process details furnished by D. 
Gupta, India’s Atomic Energy Estab- 
lishment; W. Lehmer and W. Baldus, 
Gesellschaft fiir Linde’s Eismaschen 


A. G., Héllriegelskreuth bel Miinchen; 
W. J. Maguire, Vitro Eng. Co. 


plant will be linked to a $46- 
million, ammonium nitrate fer- 
tilizer plant being built near 
Bhakra Dam on the Sutlej River. 
Vitro Engineering Co., New 
York, is designer and constructor. 
> Built-In Economics—Because 
of built-in, economic features of 
the Nangal plant, heavy-water 
price will undercut U. S. AEC’s 
$28/lb. 

Unique German-Linde process 
techniques minimize costly re- 
frigeration, thus make the proc- 
ess profitable. Complex recycle 
system maximizes refrigeration 
utilization, while enclosure of 
low-temperature process equip- 
ment within insulated boxes 
minimizes refrigeration losses. 

And heavy water plant, linked 
to ammonium-nitrate plant, will 
not bear the full load of hydro- 
gen-production costs. 
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Too, capitalizing on low elec- 
tric-power costs prevailing at 
Bhakra, hydrogen will be pro- 
duced via water electrolysis. Re- 
sulting electrolytic hydrogen, en- 
riched in deuterium and of high 
purity, may be further purified 
and enriched in deuterium by 
low-temperature processing at a 
lower cost than other grades. 
> Pre-Enriching Hydrogen — 
Initial, electrolytic, deuterium 
enrichment of hydrogen will take 
place in Nangal’s_ three-stage 
water electrolysis plant, supplied 
to them by Oronzio De Nora, 
Milan, Italy. 

When completed, this largest 
water electrolysis plant in the 
world, will supply Nangal’s am- 
monia-synthesis plant with 880,- 
000 cu.-ft./hr. of hydrogen. Hy- 
drogen-distillation plant will 
borrow 180,000 cu. ft./hr. of 
deuterium-enriched hydrogen 
from electrolysis plant, will re- 
turn hydrogen to ammonia-syn- 
thesis plant after draining it of 
deuterium. 

Deuterium pre-enrichment of 
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EMERGENCY PIPE CLAMP For repairing corrosion leaks 





SKINNER-SEAL, 


PIPE LINE CLAM 
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and splits in pipe lines. Massive 
malleable iron construction; full- 
length hinge along one side; 
oversized plated bolts. Tremen- 
dously strong. Used by chemical 
and petroleum industries for 
over fifty years. Write for folder! 
Stocked by supply distributors. 


M. B. SKINNER COMPANY 
SOUTH BEND 21, INDIANA, U.S.A. 
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Electrolyzers 


Hydrogen feed 
to distillation 


(see main flowsheet) 
enriched 3 fold in 
deuterium 


Scrubbers 





ELECTROLYSIS: World’s largest water electrolysis plant in India will enrich hydrogen for heavy water. 


hydrogen results from three- 
stage arrangement of electro- 
lyzers. In first two stages, water 
only partially electrolyzes; over- 
flow goes on to consecutive 
stages. 

Since natural water (H,.O) 
electrolyzes more readily than 
heavy water (D.O), feed stream 
to final stage is thus deuterium- 
enriched. Final stage cells com- 
pletely electrolyze their feed 
stream yielding deuterium-en- 
riched (900-ppm. deuterium) hy- 
drogen and oxygen. 

But credit for deuterium-en- 
richment within the electrolysis 
plant also goes to a unique scrub- 
ber arrangement. Natural water 
from the Sutlej River scrubs 
deuterium from electrolytic hy- 
drogen and oxygen streams in 
counterflow scrubbing columns 
before feeding the cells. 
> Impurities Get Cold Shoulder 
—Compressor pressurizes deu- 
terium-enriched hydrogen from 
the electrolysis plant to 5 atm. 
Deoxo unit reduces oxygen con- 
tent from 0.2% to less than 1 
ppm. 

Bank of regenerative heat-ex- 
changers cools gas to —157 F., 
thus freezes out any water vapor 
present. Following pair of re- 
generative heat exchangers cools 
gas further to condense 0.12 
ppm. carbon dioxide present. 

Series of heat exchangers, 
cooled by recycle liquid hydro- 
gen, and one cooled by nitrogen 


boiling at —343 F., cool hydro- 
gen feed stream to —342 F. 

Final set of regenerative heat 
exchangers cool hydrogen feed 
to about —413 F., freezing out 
the 0.1% nitrogen content and 
any other impurity traces onto 
regenerator packing. 
> Low-Temperature Distillation 
—Purified hydrogen feeds pri- 
mary-distillation column’s lower 
section. 

Primary column fractionates 
feed into a 4%-HD stream and 
20-ppm.-HD overhead, is a plate 
column consisting of three sec- 
tions. Lower section operates at 
3 atm., middle at 2 atm. and up- 
per at 1 atm. 

Each column section partially 
enriches hydrogen stream in HD, 
thence feeds its HD-enriched 
product to the middle of the sec- 
tion above it in the column. Pri- 
mary-column product, tapped 
from the bottom of the upper 
section, feeds directly to the top 
plate of the secondary column 
for further enrichment to 90% 
HD. 
> Catalytic Conversion — Heat 
exchanger, outside the inner in- 
sulated enclosure, heats HD-en- 
riched, secondary-column __ bot- 
toms to ambient temperature. 
Catalyst-containing reactor con- 
verts concentrated HD to an 
equilibrium mixture of D., HD 
and H.. 

Latter mixture gives up its 
heat to HD-concentrate being 


February 


fed to the catalytic reactor, is 
thus recooled before re-entering 
insulated inner enclosure. Re- 
cooled, deuterium-bearing mix- 
ture feeds final distillation 
column. 

Final fractionation results in 
99.7%-D, bottoms and D.-HD- 
mixture overhead, which recycles 
to primary and secondary col- 
umns. Pure oxygen, from second 
electrolysis stage burns final deu- 
terium product to produce water 
containing 99.8% deuterium ox- 
ide or heavy water. 
> Regeneration and Recycle — 
Depleted, primary-column over- 
heads first cool lower-section 
product, reboil and feed hydro- 
gen, then stream through regen- 
erative, nitrogen-deposition heat 
exchanger in a phased cycle. 

In first regenerative cycle, de- 
pleted hydrogen evaporates and 
carries away deposited nitrogen, 
then similarly regenerates other 
heat exchangers used to trap wa- 
ter and carbon dioxide. 

In second phase, depleted hy- 
drogen, induced through nitro- 
gen-deposition heat exchanger by 
0.05 atm. vacuum, assures total 
removal of nitrogen and other 
impurities. 

In third and final regenerative 
phase, primary column _ over- 
heads, flow through nitrogen- 
deposition heat exchanger to 
precool it in preparation for 
purification of hydrogen feed. 
> Recooling Recycle — Third- 
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KENNEDY Coke-calcining Kilns 


with a KENNEDY Kiln and KENNEDY 


Reprinted from Chemical Engineering, 
copyright 1958, McGraw-Hill 
Publishing Co., New York, N.Y. 


Mountaineer averages better than 
75% yield, several percentage points 
higher than older installations. And 
the coke is more uniform in density. 


Mountaineer gains these advan- 


tages through close control of com- 
bustion. A single gas-fed burner 
in hood at discharge end of kiln 
generates a temperature of about 
2,500 F. Flame configuration, pri- 
mary and secondary air flows are 
all controlled carefully; seals cut 
leakage of unwanted air. 

This close control of combustion 
allows some burning of cracked 
gases from coke bed. Yet, it pre- 
vents unwanted combustion of car- 
bon which reduces yields in most 
coke calcining. Too, it produces 
uniform density in finished prod- 
uct, a direct result of uniform 
temperature, 

Kiln is 180 ft. long and 10.5 ft. in” 
dia. Rotating at about 1 rpm., it 
retains coke approximately 100 min. 


KENNEDY equipment is behind the high performance 
record of this new plant: 


e The 180’ long kiln with its bronze sleeved, self-aligning bearings, 
3-tire supports and drive assembly; 


e Special feed and discharge air seals which reduce air leakage and 
improve combustion control; 


e Thekiln firing hood with its extra large access doors for maintenance; 


e The air cooled nose ring assembly, specially designed by KENNEDY 
for coke-calcining. 


When you are in need of kilns—for lime, calcined coke, dead 
burned dolomite, cement by wet or dry process, nodulizing 
and agglomerating or drying—consult KENNEDY. You 
can be assured of quality equipment that delivers high, 
long-lasting performance. 


your Chemical Engineering Catalog for a full 
cess Industries 


See pages 419-423 in 


listing of Kennedy Products for the Chemical & Pro 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 


405 PARK AVENUE, NEW YORK 22, N.Y. ® FACTORY: DANVILLE. PA. 


Rod 


& 


Primary & Secondary Gyratory Crushers *« Jaw Crushers *-Rolk Crushers * Impact Breakers * Hammer Mills « Ball, 
Tube Mills + Rotary Kilns * Dryers « Preheaters & Coolers * Complete Cement & Lime Plants + Pneumatic Conveying 
Pumps «+ At Activated Conveyors * Complete Pneumatic Conveying Systems «+ Pulverized Coal-Gas-Oil Firing Systems 
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phase, recycle hydrogen then 
cools the incoming compressed 
hydrogen from recycle compres- 
sor before feeding into suction 
side of compressor. It is there 
compressed to 100 atm., thence 
cooled to —40F. by the auxiliary 
ammonia refrigeration system, 
and finally to —342F. by nitro- 
gen evaporative coolers. 
Nitrogen absorber removes 
traces of nitrogen picked up dur- 
ing regeneration of nitrogen- 
deposition heat exchanger. Cold 
regenerators cool it down to 
—393 F. Stream then expands to 
reboiler pressure; resulting liq- 
uid hydrogen supplies primary 
column with reflux while remain- 
ing gas phase feeds reboilers of 
all three distillation columns. 
Auxiliary ammonia-refrigera- 
tion system and nitrogen boilers 
provide refrigeration that keeps 


the distillation plant in opera- 
tion. Liquid nitrogen will be pro- 
vided by Nangal’s adjoining air- 
liquefaction plant. 


Smog Make You Cry? 
Ford Has an Answer 


Los Angeles’ acute smog prob- 
lem, which recently prompted the 
Board of Supervisors to restrict 
the burning of fuel oil (Chem. 
Eng., Dec. 15, 1958, p. 65), may 
be alleviated through research 
going on at the Ford Motor Co. 
at Dearborn, Mich. 

Ford researchers have devel- 
oped a catalytic converter that 
can be incorporated into automo- 
bile mufflers to eliminate 60 to 
73% of the exhaust hydrocar- 
bons that are believed to aggra- 
vate Los Angeles’ smog woes. 


























Said to be the smallest inte- 
grated ammonia plant in the 
country, this 30-ton/day unit 
was built by Girdler Construc- 
tion Div. of Chemetron Corp. 
for Apache Powder Co., at Cur- 
tiss, Ariz. It’s been on stream 
since May 1958 at 100% load 
factor. 





Ammonia Plant Is Smallest Such Unit in U. S. 


The plant uses a hydrocarbon 
reforming process with natural 
gas as raw material. Investment 
cost per ton of output is higher, 
according to Girdler, than larger 
plants, but direct production 
costs are competitive with con- 
ventional plants of 100-ton/day 
capacity or higher. 








Estimated installed cost of the 
converter (which uses a van- 
adium pentoxide catalyst) would 
be $150, but Ford points out that 
it does not make the mufflers it 
installs in its cars. 

Converter, similar in appear- 
ance to a standard muffler, holds 
25-30 Ib. of 4-in. dia. catalyst pel- 
lets coated with vanadium pent- 
oxide. Catalyst life is estimated 
to be 10,000-12,000 miles—about 
one year’s average driving. Add- 
ing to the original cost of the 
converter is the need for intro- 
ducing air into the chamber to 
assure an oxidizing atmosphere. 

In smog chamber tests at 
Stanford Research Institute, the 
converter system reduced level of 
eye irritation in automobile ex- 
hausts from “severe” to “none.” 


Ocean Transport Costs 
For Natural Gas Revised 


At the recent International 
Convention on Hydrocarbons in 
Piacenza, Italy, one natural-gas 
expert came up with some inter- 
esting revised costs for liquefac- 
tion and ocean transport of na- 
tural gas. 

Here are brief items of top 
interest, taken from a paper by 
Air Products Inc.’s Lajos Von 
Szeszich* ; 

For investment costs of na- 
tural gas liquefaction plants, 
Szeszich gives figures of $300- 
$400/Mscfd. capacity, versus 
$196-$242 given in the literature. 
Figures are for a plant which 
receives natural gas at 600 psig. 
and reliquefies boil-off from stor- 
age. 

Liquefied gas storage costs: 
$6-$17/Mscf., for  single-tank 
storage volumes of not less than 
about 19,000 cu. ft. 

Plant operating costs: 8.5¢- 
10.5¢/Mscf., including storage 
and loading costs but not raw- 
material or fuel costs, deprecia- 
tion or return on investment. 

Ships built in non-American 
shipyards: $700-$850/ton of 
methane carrying capacity, for 
ships of 10,000-25,000-ton carry- 
ing capacity. 

Parallel costs for propane, bu- 
tane and LPG are considerably 
lower. 

* Figures are for cascade-cycle plant, 
and assume 30% efficiency for power 


generation, fuel requirements of 15.8% 
of the methane liquefied. 
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Alemite Hand Guns and Fittings Give You 
Up to 10,000 Ibs. of Lubrication Power! 


The point of lubrication is where 
maintenance costs can be cut— 
providing you have the right 
equipment for the job! 

This heavy-duty Alemite 
hand gun—combined with gen- 
uine Alemite lubrication fittings 
—brings up to 10,000 Ibs. of pres- 





| 


1850 Diversey Parkway, Chicago 14, Illinois 


ALEMITE 


DIVISION 


sure to even ordinary lubrica- 
tion points. It gives you power 
to spare for fast, efficient, money- 
saving protection of every ma- 
chine in your plant! 

Gun handles all regular pres- 
sure gun greases. Long operat- 
ing handle for maximum lever- 


age. Loader fitting permits fast, 
clean filling (or gun may be 
filled by suction). Heavy steel 
linkage for true piston align- 
ment. Capacity, 1 Ib. Get more 
out of man-hours and machine- 
hours with Alemite lubrication 
equipment! 


fuMAIL COUPON FOR COMPLETE INFORMATION<-4 


Peer eeeneeeneeeeen 
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ALEMITE, Dept. jJ-29 
1850 Diversey Parkway, Chicago 14, Illinois 


Please send me free your complete catalog of Alemite 


industrial lubrication aquipment 
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There’re awards for everything . . . but only one 
to chemical engineering achievement through 


management-engineer 


teamwork 


in industry. 


Here’s your chance to help select winner for 1959 


\ ‘ ° 4 e e ° 
A . Pick Top Team in Engineering Achievement 


({ 


\ 


What company has done most 
in the last three years to advance 
the practice of chemical engi- 
neering in industry and to en- 
courage its chemical engineers to 
participate in all the affairs of 
the industry and the profession? 

As chemical engineers, you 
have a vital interest in the an- 
swer ...in this unique recogni- 
tion of the management-engineer 
teamwork that means so much to 
chemical engineers everywhere. 

As chemical engineers, you 
also have the opportunity to help 
select this year’s winner... to 
cooperate in a project that will 
reflect the most meritorious con- 
tributions to the advance of the 
industry and the _ profession 
made since 1956. 

All you have to do is to send 
your nomination to the secretary 
of the Award Committee before 
April 15, 1959. Your nomination 
will then be forwarded to the 
committee of 94 senior chemical 
engineering educators (see p. 
76) serving under the chairman- 
ship of Walter G. Whitman of 
MIT. 

This committee will name the 
recipient of the 15th Biennial 
Award for Chemical Engineer- 
ing Achievement—an award es- 
tablished in 1933 and sponsored 
since that date by Chemical En- 
gineering. The name of 1959’s 
winner will then be added to the 
honor roll of previous recipients 
(see p. 76) whose accomplish- 
ments reflect major achieve- 
ments of the past quarter cen- 
tury. 
> For What Purpose?—Purpose 
of the Award for Chemical Engi- 
neering Achievement is to recog- 
nize the results of group effort: 


among management, 
engineering, research, produc- 
tion and sales divisions of a 
corporate organization. It is 
awarded to a company, or to a 
department within a company, 
rather than to any individual. 
This award, therefore, serves 
the dual purpose of (1) recog- 
nizing an outstanding group ac- 
complishment and (2) calling at- 
tention to a company in the proc- 
ess industries that has encour- 
aged its chemical engineers to 
participate in all the affairs of 
the industry and profession. 
> Who’s Eligible? — The 1959 
Award for Chemical Engineer- 
ing Achievement will apply only 
to industrial developments that 
have reached commercial frui- 
tion or have become known pub- 
licly since January 1956. All 
nominations must be received by 
the Award Committee’s secre- 
tary by April 15, 1959. 
Subsequent presentations to 
the committee should (1) de- 
scribe the nature of the achieve- 
ment; (2) define the period of 
its commercial fruition; (3) ex- 
plain to what extent chemical 
engineers participated in its de- 
velopment; (4) make available to 
the committee whatever sup- 
plementary records, data, articles 
or references are available so 
that it may give fair considera- 
tion to the achievement as well 
as to its company management, 
engineering, personnel and em- 
ployment policies. 
> Who Will Judge?—The Com- 
mittee of Award consists of the 
heads of chemical engineering in 
all educational institutions of the 
U. S. whose courses are now ac- 
credited by the American Insti- 


teamwork 


tute of Chemical Engineers and 
the Engineers’ Council for Pro- 
fessional Development. 

W. G. Whitman, chairman of 
the department of chemical en- 
gineering at MIT, is chairman of 
the Award Committee; Sidney 
D. Kirkpatrick is vice chairman 
and John R. Callaham is secre- 
tary without vote. Sponsor is 
Chemical Engineering magazine. 
> What and When?—The award 
consists of an appropriate bronze 
plaque embossed to indicate the 
nature of the achievement and 
name of company honored. 

It will be presented at a for- 
mal dinner of the leaders in the 
nation’s chemical engineering 
profession in New York City on 
December 1, 1959. This event 
will highlight the 27th Exposi- 
tion of the Chemical Industries, 
the world-famous ‘‘Chem Show.” 
Further details will be an- 
nounced soon in CE. 
>How You Can Participate — 
Nominations for this biennial 
award will be considered (1) 
from those companies that file 
formal application with the Com- 
mittee, (2) from those individu- 
als from any and all sources, par- 
ticularly chemical engineers and 
management men in the chemical 
process industries, who wish to 
direct attention to companies and 
industrial groups that deserve 
the Committee’s consideration. 

Send your suggestions and 
nominations, in confidence, to 
John R. Callaham, Secretary, 
Committee of Award, Room 
2400, 330 West 42nd St., New 
York 36, N. Y. We appreciate 
your help. 


Committee, past winners, p. 76 
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Control center uses Rockwood valves to send Rockwood FOAM liquid, stored in Diaphragm Tank at left, 


to storage tanks. 


& 


Why a Leading Chemical Company 
Chose a Rockwood Fire Fighting System 


Rockwood All Purpose FOAM 
Systems provide the best possible 
fire protection for chemical tanks 
containing alcohol type materials. 
But don’t take our word for it. One 
of the world’s largest chemical com- 
panies selected a Rockwood All Pur- 
pose FOAM System for protection 
of valuable chemicals contained in 
the tanks shown above, after testing 
many other systems. 


Rockwood’s Balanced Pressure 
Proportioning System assures almost 
simultaneous mixing of all compo- 
nents to produce the best possible 


expanded FOAM. The Rockwood 
Diaphragm Tank insures automatic 


‘FOAM liquid percentage control for 


any flow combination. 


Rockwood Double Barrelled 
FOAM Maker Chambers provide 
efficient air intake and FOAM ex- 
pansion as FOAM is delivered into 
the storage tank. And the entire flow 
action is controlled with Rockwood 
quick-action valves! 

Write for more information. Test- 
ed and listed by Underwriters’ Lab- 
oratories, Inc. Distributors in all 
principal cities. 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water...to Cut Fire Losses 
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Storage tanks are ready if fire should start. 
Rockwood FOAM Maker Chambers are strategi- 
cally placed to give quick protection. 


------<fg’------ 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
1328 Harlow Street 

Worcester 5, Massachusetts 


Please send your illustrated booklet 
on Rockwood fire fighting products. 


Name 
Title 
Company 
Street 
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These Firms Top the List for Chemical Engineering Achievements 


Carbide & Carbon Chemicals Co 


E. 1. du Pont de Nemours & Co 
Organic Chemicals Dept. 
B Mensante Chemical Co 


| Standard Oil Develop 





) Dow Chemical Co 
434 


3 American Synthetic Rubber Industry 
| 


H Atomic Bomb Project 


Celanese Corp. of America 
‘hee Petroleum Co 


4 I Carbide & Carbon Chemicals Co 


:; Dow Corning Corp 


| Contributors to Extractive Metallurgy # 


Atomic Age Metals 


See Award story, p. 74 


For producing commercially a large number of synthetic organic chemicals from petroleum and 
natural gas. 

For the successful industrial development of neoprene, synthetic camphor and certain other 
important chemicals and dyestuffs. 

For developing the large-scale production and utilization of elemental phosphorous. 

For new chemical engineering processes and equipment to make available super-fuels for 
aviation, as well as other valuable products synthesized from the hydrocarbons of petroleum. 
For the recovery from seawater of magnesium metal, then sorely needed for aircraft and 
munitions. 

For crowding into 24 months a project that in normal times would have required many years— 
a miracle of chemical engineering planning and construction. Awarded to 67 companies. 

For contributing as prime contractors so significantly to the research and engineering responsible 
for this war-ending achievement. Awarded to 122 companies, universities and research organi- 
zations. 

For successful pioneering in the large-scale production of streptomycin and other vital medicinals 
and, in a broader sense, for service to humanity. 

For the successful synthesis of glycerine from petroleum, for the first time, on a commercial scale. 
For the outstanding chemical engineering integration of its textile, plastics and chemical operations. 
For pioneering development of high-abrasion carbon blacks, and major contributions to the 
success of cold rubber. 

For the first commercial production of certain aromatic chemicals directly from coal by high- 
pressure catalytic hydrogenation. 

For the participation of its chemical engineers in all phases of the successful commercial develop- 
ment of silicone products. 

For research, development and efficient application of chemical engineering principles and 
wot in the recovery of metals. Awarded to 77 companies, research and engineering organi- 
zations 


1959 Committee of Award 


Chairman State University of lowa Pennsylvania State University 
Walter G. Whitman K. Kammermeyer F. L. Carnahan 
° | Johns Hopkins University University of Pennsylvania 
Massachusetts Institute of Technology HE. Hoclecher i, © alted 
Vic© Chairman ‘ Kansas State College University of Pittsburgh 
Sidney D. Kirkpatrick H. T. Ward James Cou 


McGraw-Hill Publishing Co., Inc 


Secretary 
John R. Callaham 


McGraw-Hill Publishing Co., Inc. 


Agriculiural and 
Mechanical College of Texas 
J. D. Lindsay 
Alabama Polytechnic Institute 
A. Basore 
University of Alabama 
Coons 
University of Arkansas 
M. E. Barker 
Bucknell University 
ims 
California Institute of Technology 
W. N. Lacey 
University of California 
Cc. R. Wilke 
Carnegie Institute of Technology 
Cc. C. Monrad 
Case Institute of Technology 
T. J. Wals 
University of Cincinnati 
William Licht 
City College of New York 
A. X. Schmidt 
Clarkson College of Technology 
H. L. Shulman 
University of Colorado 
B. E. Laver 
Columbia University 
E. H. Amick, Jr. 
Cornell University 
Cc. C. Winding 
Cooper Union 
A. H. Radasch 
a ig ty! of Delaware 
R. L. Pigford 
University of Detroit 
Cc. G. Duncombe 
Drexel Institute of Technology 
F. A. Fletcher 
Fenn College 
J. T. Cumming 
University of Florida 
Ww. Beisler 
Georgia Institute of Technology 
V. Grubb 


University of Houston 
Crump 
University of Idaho 
M. L. Jackson 
Illinois Institute of Technology 
Pec 
University of Illinois 
. S. Peters 
lowa State College 
Morton Smutz 


ae of Kansas 
J. O. Maloney 
Lofayette College 
; © Millen 
m1. State College of Technology 
R. V. Andrews 
Lehigh University 
A. S. Foust 
Louisiana Polytechnic Institute 
WwW ew 
Louisiana State University 
Jesse Coates 
University of Louisville 
G. C. Williams 
University of Maine 
L. C. Jenness 
University of Maryland 
W. J. Huff 


University of Massachusetts 
E. E. Lindsey 
Michigan College of 
Mining and Technology 
M. Machwart 
Michigan State University 
C. F. Gurnham 
University of Michigan 
D Katz 


University of Minnesota 
N. R. Amundson 
University of Mississippi 
F. A. Anderson 
Missouri School of Mines and Metallurgy 
Dudley Thompson 
University of Missouri 
H. Beyer 
Montana State College 
Lloyd Berg 
University of Nebraska 
pn eber 
Newark Colleae of Engineering 
C. L. Mantell 
New York University 
John Happel, Jr. 
North Carolina State College 
E. M. Schoenborn 
University of North Dakota 
A. M. Cooley 
Northeastern University 
C. P. Baker 
Northwestern University 
J. M. Smith 
University of Notre Dame 
R. E. Rich 
Ohio State University 
J. H. Koffolt 
Oklahoma State University 
R. N. Maddox 
University of Oklahoma 
C. M. Sliepcevich 
Oregon State College 
J. S. Walton 
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Polytechnic Institute of Brooklyn 
Othmer 
Pratt Institute 
A. H. Cooper 
Princeton University 
R. H. Wilhelm 
Purdue University 
Comings 
Rensselaer Polytechnic Institute 
L. S. Coonley 
University of Rhode Island 
A. R. Thompson 
Rice Institute 
W. W. Akers 
University of Rochester 
Miller 
Rose Polytechnic Institute 
Bankoff 
Southwestern Louisiana Institute 
. G. Stevens 
University of South Carolina 
aker 
Syracuse University 
P. Munger 
University of Tennesee 
R. M. Boarts 
University of Texas 
J. McKetta 
Tufts University 
L. B. Smith 
Tulane University 
R. V. Bailey 
University of Tulsa 
A. P. Buthod 
University of Utah 
E. B. Christiansen 
Vanderbilt University 
E. E. Litkenhous 
Villanova University 
R. E. White 
Virginia Polytechnic Institute 
F. W. Bull 


University of Virginia 
R. M. Hubbard 
State College of Washington 
G. T. Austin 
Washington University 
L. E. Stout 
University of Washington 
R. W. Moulton 
Wayne State University 
H. G. Donnelly 
West Virginia University 
A. Koehler 
University of Wisconsin 
Ragatz 
Worcester Polytechnic Institute 
Kranic 
Yale University 
Dodge 
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YOU 


never 


saw 
a 


metering pump 


like this! 


NEW streamlined safety shield. NEW crank-type 
design. EW improved accuracy. NEW parts 
interchangeability. NI W operational efficiency. | Write for informative new booklet! Just pub- 


lished, this new booklet gives all the details on 
Hills-McCanna Masterline Metering Pumps... 
pinpoints the features and elements that make 
Masterline pumps tops—for now and the future. 
Ask for Bulletin #900 “Look What's New in 
Metering Pumps.” Hil/s-McCanna Co. 4568 W. 
Touhy Avenue, Chicago 46, Illinois. 


Meet Hills-McCanna Masterline...four metering 
pump models developed to bring increased economy 
and accuracy to metering and proportioning! Tested e 

and proved capable of registering new highs in per- hills ‘a 

formance and dependability. Hills-McCanna Master- 

line pumps handle payloads from a fraction of a gallon 

to 1030 gph per feed .. . and are designed all new in- Itc Calllia 
side and out to do it better than ever. For new main- 

tenance ease and the best pump investment, GOUT LI AY 


investigate Masterline pumps now for your chemical 
proportioning, water treatment, petroleum addition THE PEOPLE WHO KNOW AND CONTROL FLOW 


and other similar needs! 


CuemicaL ENGINEERING—February 23, 1959 





PROCESSES & TECHNOLOGY... 


New Carbide Texas Plant 
Could Make Many Products 


Though it will be “some 
months” before Union Carbide 
decides exactly what it will make 
at its newly acquired Browns- 
ville, Tex., plant, the firm has 
a wide range of products to 
choose from. 

Carbide recently exercised its 
option to buy the plant and 
42-mi. Weslaco-Brownsville nat- 
ural-gas pipeline from Amoco 
Chemicals. 

The plant was originally built 
by Carthage Hydrocol in 1950 to 
make synthetic gasoline (Chem. 
Eng., Dec. 1957, p. 158). Two 
2,000-ton/day oxygen units were 
then built to make oxygen for 
partial oxidation of natural gas 
(Texaco process). 

Some of the oxygen could now 
be used to make acetylene from 
natural gas; byproduct synthesis 
gas could be used for ammonia 
or methanol. Partial oxidation 
could make hydrogen cyanide. 
Ammonia and hydrogen cyanide 
could be used for acrylonitrile. 
Thus, Carbide could make ace- 
tylene, ammonia, methanol, hy- 
drogen cyanide, acrylonitrile or 
other chemicals. 


Tower Does Double Duty 
In Gas-Phase Reactions 


A multi-purpose tower for 
producing either liquid or gase- 
ous HCl (or hydrobromic acid) 
is described in a _ preliminary 
patent recently issued to the 
German chemical firm, Badische 
Anilin- und Soda-Fabrik. 

According to the patent (DAS 
1,035,626), a complete acid gen- 
erator can be housed in a single 
tower. Main claim for the new 
device is the simple mechanical 
design which permits use of im- 
pervious graphite construction 
—virtually eliminating all cor- 
rosion. 

Tower has a bell-shaped con- 
verter chamber in the base for 
the reaction between gaseous hy- 
drogen and chlorine. The HCl 
gas generated by the reaction 
escapes through slits in the 
chamber and passes upward 
through a_ packed absorption 
zone. 

Water or dilute HCl is 
pumped into the top of the ab- 


sorption zone and contacts the 
upflowing HCl gas. An increas- 
ingly concentrated solution of 
HCl flows down the tower, cool- 
ing both the walls and the reac- 
tion chamber. 

Bottom of the tower contains 
a cooler (which can also operate 
as a heater for producing HCl 
gas). Liquid acid is tapped off 
in the collection zone at the base. 
Another heat exchanger at the 
top of the tower acts as a reflux 
condenser. 


DTA Unit Tests Reactions 
On Catalysts and Solids 


Differential thermal analysis 
(DTA) is now being used in 
Girdler Catalyst laboratories of 
Chemetron Corp., at Louisville, 
Ky., to measure catalyst activity 
and to study adsorption and 
solid-state reactions. 

In operation of DTA, three 
variables can be controlled: 
pressure, temperature and com- 
position of the gaseous phase. A 
reference temperature and differ- 
ential temperature are recorded. 
Analyzer compares an _ active 
gas’s heat of adsorption on cat- 
alyst sample with heat of ad- 
sorption on a physically similar, 
but catalytically inert, material. 
Temperature difference between 
catalyst and inert material is 
proportional to the number of 
active sites on the catalyst and 
thus to the catalyst activity. 

Girdler’s technique is to use 
nitrogen as inert gas with such 
active gases as water vapor, am- 
monia and piperidine, depending 
on catalyst being tested. Test 
conditions can vary from 1 mm. 
Hg absolute to 100 psi. and from 
room temperature to 1,100 C. 
With these conditions, Girdler 
can also probe’ such _ phase 
changes as decomposition pres- 
sure of most hydrates. 


Spray Drying Process 
Produces Vital Gluten 


Switch in production from 
devitalized gluten to _ vital 
gluten (which regains its orig- 
inal vitality or elasticity on be- 
ing reconstituted with water) 
has been keyed by a new con- 
tinuous spray-drying process. 
New process is now in operation 


at Midwest Solvents Co., Atchi- 
son, Kan. 

A development of Buflovak 
Equipment Div., Blaw-Knox, 
process is the first successful 
spray-drying application in the 
gluten field. It turns out a final 
product with the same texture 
as flour; thus, there’s no need 
for grinding with its inherent 
danger of quality deterioration. 

Process involves a_ special 
aqueous dispersion technique, 
using an agent that disappears 
during spray drying and leaves 
a resulting powder with no 
foreign odors, tastes or contam- 
inating substances. 


NEWS BRIEFS 


Chlorinated hydrocarbons: The 
American Chemical Corp. will 
build a $7.5-million plant at 
Watson, Calif., to make ethyl 
chloride, ethylene dichloride, 
vinyl chloride monomer, per- 
chlorethylene, _trichlorethy- 
lene, polymers and copolym- 
ers. 


Gas-turbine engine: Chrysler 
Corp. has developed a gas- 
turbine engine which is 
claimed to have as good or 
better fuel economy than to- 
day’s passenger-car piston en- 
gines. In recent 1,200-mi. 
economy run, 1959 Plymouth 
with gas-turbine engine aver- 
aged 17-20 mi./gal. com- 
pared with 13-14 mi./gal. 
obtained in similar test run 
two years ago. 


Polyvinyl alcohol: Borden 
Chemical Co. is building a 
$1.5-million polyvinyl alcohol 
plant at Leominster, Mass., 
adjoining the company’s pres- 
ent PVA plant. Second plant, 
using a new continuous proc- 
ess, will be on stream in Oc- 
tober and will turn out 5 mil- 
lion lb./yr. of PVA. 


Nuclear’ propulsion nozzle: 
Rocketdyne, division of North 
American Aviation, has de- 
livered propulsion nozzle for 
Kiwi-A test reactor to Atomic 
Energy Commission’s Nevada 
test site. Kiwi-A is first re- 
actor designed to study feasi- 
bility of nuclear rocket pro- 
pulsion. 
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This 4000 gpm Stainless Steel pump has circulated acidic water for four years. It has needed no maintenance. 


Stainless Steel equipment cuts replacement costs 75% 


AT INTERMOUNTAIN CHEMICAL COMPANY, WESTVACO, WYOMING 
operated by WESTVACO CHLOR-ALKALI DIVISION, FOOD MACHINERY & CHEMICAL CORP., NEW YORK 


‘Hot alkaline crystal slurry ruined our 
10,000 gpm pumps after only two years 
of service,” says Mr. Reinert Kvidahl, 
Operating Superintendent at Inter- 
mountain’s soda ash plant. ‘‘These 
pumps corroded and leaked. We re- 
placed them with Stainless Steel pumps 
three years ago, and today they’re still 
in excellent condition. They show no 
wear at all and no corrosion. 

‘We also had a 4000 gpm pump that 
moved acidic water. It needed major 
repairs in only six months. We replaced 
it with a Stainless Steel pump that has 
been in service for four years now and 
has never needed maintenance. 

‘Carbon dioxide and other acidic 
vapors corroded our barometric con- 


densers. We replaced them with Stain- 
less Steel condensers and we’ve had no 
more trouble. 

‘“‘There are many such cases all 
through this plant. Wherever we had 
corrosion maintenance problems, we 
have replaced equipment with Stainless 
Steel—in pipes, valves, flex joints, filter 
leaves, linings, even nails and bolts. 
Because the Stainless resists corrosion 
and lasts years longer, we’ve saved 
more than 75% in replacement costs 


in spite of the higher initial cost of 


” 


the Stainless. 
End corrosion losses and frequent re- 
placements in your plant. Replace with 
Stainless Steel. And specify USS Stain- 
less Steel for service-tested quality. 


USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
American Steel & Wire—Cleveland 

National Tube—Pittsburgh 

Columbia-Geneva Stee|—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Steel Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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Spun-dyed synthetic 
fibers and printed cloth 
will help textiles 

become pigments’ fastest- 
growing end use. 


Textiles Beckon to Pigments 


“The consumption of pigments 
in textiles bears close watching 
during the next five years.” So 
states the most significant ob- 
servation in a pigment survey 
carried in a recent edition of 
Stanford Research Institute’s 
Chemical Economics Handbook 
Newsletter. 

The report sees an opportunity 
for pigments to really catch hold 
in two areas of textile proces- 
sing: 

Spin Dyeing—The proliferat- 
ing family of synthetic fibers 
poses a very lucrative market 
for textile pigments by virtue 
of a manufacturing technique 
common to all its members: ex- 
trusion of a polymer melt or 
solution thru spinnerets into a 
coagulation-spinning chamber. 
Addition of extremely fine par- 
ticles to the fiber liquid makeup 
prior to coagulation results in 
internal pigmentation of the fin- 
ished fibers (a pigmentation 
which otherwise may be impos- 
sible or difficult to obtain). 

Cloth Printing—“Of all their 
end uses,” reports the SRI news- 
letter, “pigments have surged 
fastest in textile printing, a field 
formerly dominated by dyes.” 
Key to success: special resins 
which can bond insoluble colored 
pigments to cloth. 

Spun-dyed viscose rayon fibers 
have been produced. And acetate 
rayon makers find spin dyeing 
upgrades their material by im- 
proving color washfastness. 

Du Pont has marketed limited 
quantities of spun-dyed nylon, 
and manufacturers of the newer 
synthetics are considering use 
of this coloring technique. 
> Acetate Rayon Market—Some 
experts, according to the news- 
letter survey, predict that 30% 
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of all acetate rayon will even- 
tually be spun-dyed, although 
less optimistic predictions are 
coming from viscose rayon pro- 
ducers. 

Crocking (lack of rubbing 
fastness) and inferior washfast- 
ness are two serious problems 
barring a real breakthrough for 
pigments in textile printing. If 
these problems are solved, how- 
ever, “the lower cost of the pig- 
ment-resin method of textile 
printing may prove a _ serious 
threat to dyes.” 
> Other Pigment End-Uses — 
The SRI report sees little like- 
lihood of outstanding growth in 
other pigment end uses. Surface 
coatings—paints, varnishes, and 
lacquers—should remain the top 
pigment consumer for some time. 
Printing inks and paper, which 
rank right behind surface coat- 
ings as pigment users, have con- 
sumed increasing quantities of 
pigments in recent years. They 
figure to grow some more, al- 
though they’re not likely to over- 
take the surface coatings cate- 
gory. 

Rubber and floor coverings 
(which include linoleum and 
felt-base coverings, but not plas- 
tics) show no signs of spectac- 
ular growth. (We exclude car- 
bon black, used as a reinforcing 
agent in rubber, and zinc oxide, 
which is used primarily'as an 
activator of organic accelerators 
in vulcanization. ) 
> Little Bit of a Lot—Pigment 
use in plastics will not increase 
much, despite the tremendous 
growth of plastics, because of the 
very small quantities of pigment 
required to color resins. 

Any increase in ceramics con- 
sumption of pigments will stem 
from expected growth in the 
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Pianning A N 
Check into QO° FURFURAL for 
SELECTIVITY, FLEXIBILITY and ECONOMY 


QO FURFURAL'S Sharp Selectivity 


QO Furfural is a polar molecule and gives shai» separation of saturates from unsaturates in 
lube oils, gas oils, cycle stocks and other petroleum products. Furfural is equally selective in 
the extractive distillation of C, hydrocarbons to give high purity butadiene. It is even effective in 
the separation of organic sulfur compounds or heavy metal complexes from petroleum fractions. 


QO FURFURAL'S “Three-in-One" Flexibility 


One furfural unit can be used to refine lube oil, gas oil or cycle stock as product demand indi- 
cates. In all of these operations, QO furfural performs with excellent efficiency. 


QO FURFURAL’S Dual Economy 


Low price plus operational savings—that’s the double economy of refining with QO furfural. You 
can recover easily over 99.95% of the furfural circulated. The recovery is so good that much of 
the furfural makeup required is due to mechanical losses. The high thermal stability of furfural 
permits long continuous operation between “turn arounds.” 


These are some of the reasons leading companies have included QO furfural in their plans. Get 
facts for your planning by writing for Bulletin 203-A entitled ““Physical Data on QO Furfural.”’ 


The Quaker Qals (Gmpany 
The CHEMICALS DIVISION 


OTE Cig @C-16) In the United Kingdom: 
@mpany 335Q The Merchandise Mart, Imperial Chemical Industries, Ltd., London, England 
-r Chicago 54, Illinois tn Suvepes 
: Quaker Oats-Graanproducten N. V., Rotterdam, The Netheriands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
A/S “Ota”, Copenhagen, S. Denmark 
In Australia: 
Room 435Q 48 S.E. Hawthorne Blvd. Swift & Company, Ltd., Sydney 


Portland 14, Oregon In Japan: 
F. Kanematsu & Company, Ltd., Tokyo 


Room 535Q 120 Wall St., 
New York 5, N. Y. 
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ECONOMICS ... 


Pigment Uses: Surface Coatings Are Way Out in Front 
(Million Pounds, 1956) 


Floor 
Ceramics Textiles Coverings Rubber 
34.0 12.0 9.0 
oo.2 46.0 40.0 


Surface Printing 
Coatings Inks 
158.2 82.6 
609 .8 25.3 
17.9 38.4 
785.9 146.3 


Total 
363.6 
1,225.2 
92.0 
1,680.8 


Plastics Misc. 


Paper 
12.0 
115.0 
0.5 


127.5 


Type 
Colored. . 
White 
Black 


Total 377 .6 


40.4 89.2 58.0 49.0 6.9 


Source: Stanford Research Institute 


Colored Inorganic Pigment Production 
(Million Pounds) 


NATURAL 


Iron 
Oxide 
107.8 
61.6 
74.2 
74.4 
62.6 


SYNTHETIC TOTAL 


Ferro- Mixed Chromate Sulfide & 
cyanide & Ferrocyanide Sulfoselenide 
14.8 
13.2 
13.2 
10.4 
9:2 


Hydrous Oxide 
& Oxide 
121.6 
130.2 
161.8 
151.6 
147.8 


Chro- 


1953 
1954 
1955 
1956 
1957 


Source: Bureau of the Census; Bureau of Mines 


Colored Organic Pigment Production 
(Million Pounds) 


NON-AZO OTHER TOTAL 


Condensation 
i Acid 
4.5 


AZO 


Insoluble Other 
9.6 


0. 
a ] 
ae 
i 
us 


Soluble 
10.3 
10.4 
7.4 
10.5 

9.5 


Phthalocyanine Other 


1953 3.8 


1954 
1955 
1956 
1957 


We2 
10.8 
10.1 


oa 
8 
Si 
4 


Source: U. S. Tariff Commission; Stanford Research Institute 


use of architectural porcelain 
enamel. 

Surface Coatings — White 
opaque pigments, which satisfy 
better than 75% of the demand 
for pigments in surface coatings, 
are the most important single 
group of pigments because of 
the predominance of white as a 
color and the need for it in many 
tints and light colors. The trend 
in the auto industry toward 
lighter pastel color shades has 
called for increasing consump- 
tion of white pigments in auto- 
mobile paints. And as colors 
become lighter, the need _in- 


creases for greater TiO. content 
to provide better heat stability 
of colors in multitone work. 

> Worth the Extra Cost—More 
expensive organic pigments have 
become increasingly important 
in the race to find bright, light- 
fast colors for exposure to sun 
and weather. Phthalocyanine 
blue and green pigments prove 
ideal for coatings in which over- 
all light fastness is an all-impor- 
tant requirement. 

Inks —Color packaging, cur- 
rently growing at a rate of $2 
billion/yr., is sparking the use 
of printing inks and the pig- 
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ments consumed in those inks. 
Color advertising—50% of all 
magazine advertisements now 
use color—is another factor in 
pigment-use growth. Some of 
the large volume pigments used 
by the printing ink industry: 
lithol reds, eosine reds, peacock 
blues (organic) and chrome yel- 
lows. There seems to be a trend 
toward phthalocyanines’ and 
other relatively high-cost, high- 
quality pigments. 

Paper — Principal pigment 
uses for paper are in coatings 
which control opacity, gloss and 
ink receptivity. Color printing 








Symbolized here is the uncontrolled (multi-point and premature) surface ignition on hot engine deposits 
that results in abnormal pressure rise and engine noise in some high-compression automobile engines. Driving 
conditions breed a problem too. Start-and-stop driving that builds excessive deposits is prime offender. 


ATTACK ON 


Celanese compounds modify engine deposits, improve combustion, reduce noise 


Two great industries face a real problem in uncontrolled combus- 
tion—which results in a rumbling vibration in the higher compres- 
sion engines of some of today’s automobiles. This new kind of engine 
knock not only disturbs car owners — it puts limits on compression 
ratios, gasoline composition, and potential engine efficiency. 
Among fuel additives researched to combat abnormal combustion, 
only the organo-phosphorus compounds have been able to help; they 
modify the composition of hot engine deposits, thus control surface 
‘screaming.” 


ignition, and reduce excessive pressure and engine 
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: Functional Fluids Polyols 
Gasoline Additives Plasticizers 
Glycols Salts 

Solvents 

Vinyl Monomers 


Acids 
Alcohols 
Aldehydes 
Anhydrides Ketones 
Esters Oxides 





A NEW KIND OF ENGINE KNOCK... 


Since the first phosphorus additives were introduced into motor 
fuels a few years ago, Celanese has been a leading supplier to a 
growing number of gasoline refiners. And indeed, phosphates — 
which we have been producing for 35 years—are only one member of 
a huge family of Celanese chemicals basic not only to the automotive 
and petroleum industries but to scores of others as well. 

Whatever you produce, whatever your problem, perhaps there is 
some way in which we can serve you, too. Celanese Corporation of 
America, Chemical Division, Dept. 553-B 180 Madison Ave., N.Y. 16. 


Celanese ® 


seeeeeee fOr improved products 


Paper 
Pharmaceutical 
Plastics 
Surface Coating 
Textiles 


Agricultural 
Automotive 
Aviation 
Building 
Electrical 


AIC ALS 


Canadian Affiliate 





ECONOMICS ... 


favors TiO,-coated paper to 
achieve brilliance. 

Value of titanium dioxide pig- 
ment used in paper increased 
from $10 million in 1950 to $28.7 
million in 1956. Further in- 
creases may result from a trend 
—stimulated by increased postal 
rates — toward lighter-weight 
papers which require opaque 
coatings. 

Clay fillers, which have been 
doing most of this opacifying 
job, may have reached the limit 
of their effectiveness. And since 
TiO, has greatest hiding power 
of all white pigments, less pig- 
ment is required for better opac- 
ity, thus permitting further re- 
duction in the paper’s thickness. 

Ceramics—Percentage of por- 
celain enamel frit going into ar- 
chitectural porcelain enamel— 
curtain walls, window walls and 
panels—in 1957 was double that 
in 1956. Expected construction 
surge in the next couple of years 
should carry pigment use to new 
heights in this category. 

Some pigments commonly used 
in ceramics and glass: chromium 
oxide, iron oxide, titanium oxide 
and cadmium sulfoselenide. Ti- 
tanium dioxide is most widely 
used pigment for making enam- 
els opaque. 

Floor Coverings — Pigments 
used in linoleum are about the 
same as those used in surface 
coatings, titanium dioxide being 
the most important. In 1956, 40 
million lb. was consumed. Among 
colored pigments, there is a defi- 
nite trend to brighter and more 
stable pigments. 

Rubber—TiO, is well-suited to 
producing light-colored rubber 
goods, again because of un- 
equaled opacity, high total 
brightness and small particle 
size. (It made up 96% of all 
white pigments—in terms of 
value — used in rubber for 
color and color-related purposes. ) 
Color pigments for rubber are 
generally organic because they 
produce, in smaller quantities, 
the same color quality as inor- 
ganic pigments. 

Plastics — Pigments comprise 
only about 0.5% of the combined 
weight of resins, fillers and plas- 
ticizers. Pigments are added to 
the resin in the manufacturing 
or fabrication stage depending 
on the composition of the indus- 
try, the desired end-use, etc. 


Nuclear Energy: At Best, Good for Only 25% of Our Needs 


% of All Energy 


Energy Outlet 
Electric power 
Industrial, process heat. . . 
Residential, 

commercial heat. 
Maritime and Navy...... 
Highway and aircraft... . 
Railroads 


Nuclear Energy: 


It Can’t Supply All Our Needs 


Nuclear Energy’s Share .. . 


... of Energy ... of All 
Outlet, % Energy, % 
80 18.4 
15 3.6 


10 
50 


Don’t count on nuclear power assuming more 


than perhaps one-quarter of our future energy burden. 


Its limitation: an inherent inflexibility. 


Nuclear energy’s potential is 
definitely limited. Assume the 
reserves of fissionable material 
are enormous (which they are). 
Assume economic delivery of nu- 
clear energy (which is less than 
ten years away). Its potential 
is still limited. 

Nuclear energy is penalized by 
its fuel, which must be recycled 
and reprocessed for economic 
utilization, and by its radioactiv- 
ity, which must be contained by 
heavy, bulky material. 

These two characteristics 
alone, particularly the latter, 
would seem to exclude nuclear 
energy from extensive use in the 
foreseeable future for many ap- 
plications—e.g., small and port- 
able energy sources like the en- 
gines in automobiles, trucks, 
buses, small boats, small planes, 
and trains. 

“Thus, we can see,” says Ken- 
neth Davis, vice president of 
Bechtel Corp., “that at most we 
can anticipate only about 25% 
of our total energy requirements 
coming from nuclear power even 
after it is fully developed and 
economically competitive. Nu- 
clear energy cannot by itself 
satisfy the ever-increasing de- 
mands for energy and is not the 
answer that will be so badly 
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needed by a country and a world 
running out of fuel resources in 
another 50 to 75 years.’”’* 

> Limits on Fusion, Too—But 
how about fusion — thermonu- 
clear power? This, too, says 
Davis, has “serious limitations 
which prevent its direct use 
(even when fully developed) for 
meeting the larger proportion 
of foreseeable energy require- 
ments.” 

One of the consequences of 
nuclear energy’s inability to be 
the answer to all our needs, or 
even close to all our needs: “It is 
desirable now and will later be- 
come necessary to conserve re- 
serves of conventional fuels not 
only for nonfuel uses such as 
lubricants, chemicals and _ plas- 
tics, etc., but also for the many 
specialized energy applications 
which can only be reasonably 
met with conventional fuels.” 

Another consequence: “... 
we are now at a point in time 
where plants using conventional 
fuels being started today may 
have a problem in obtaining fuel 
at reasonable prices toward the 
end of their useful lives.” 
> How We Can Help—Here are 


*From Mr. Davis’ AIChE Profes- 
sional Progress Award Lecture, “En- 
ergy Engineering.” 








BOROHYDRIDE 


will “clean up” unwanted 
aldehydes, ketones, peroxides 
from a pound of product! 


Now, with either MHI sodium borohydride or potassium 
borohydride it is possible to “clean up” minor amounts 
(0.5% or less) of these unwanted contaminants effectively 
by simple contact methods. 


This will be especially welcome news if you are now faced 
with the difficult problem of catalytic hydrogenation, 
distillation, or complicated chemical treatment to remove 
residual aldehydes, ketones or peroxides from your prod- 
uct. This is of especial importance if you must maintain 
color stability in your organic products, if you are con- 
cerned with carbonyl poisons in organo-metallic poly- 
merization systems, or if you wish to reduce and inhibit 
peroxides in ethers. The easy borohydride method adds 
less than a penny a pound to the material cost of your 
product and may save more than that in processing costs! 


Here are specific products which should respond effectively 
to borohydride treatment: 


¢ ALCOHOLS 


ESTERS AND 
POLYESTERS 


AMINES 
NITRILES 


ETHERS AND 
POLYETHERS 


PENTAERYTHRITOL 


PEROXIDE CATA- 
LYZED POLYMERS 


CELLULOSE PULPS 


PEROXIDE BLEACHED 
ORGANIC MATERIALS 
(waxes, etc.) 
CHLORINATED 
HYDROCARBONS 
OXIDIZED HYDRO- 
CARBON STREAMS 


OLEFINS AND 
DIOLEFINS 


Complete information on MHI sodium borohydride and 
potassium borohydride is available without obligation. 
Write today! 


CHEMICAL HYDRIDES DIVISION 


Metal Hydrides Incorporated 


PIONEERS IN HYDROGEN COMPOUNDS 
223 EAST CONGRESS ST., BEVERLY, MASSACHUSETTS 
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some mitigating possibilities, de- 
velopments to work towards 
which Davis feels could broaden 
nuclear power’s area of useful- 
ness: 

¢ More compact and lighter 
reactors which are _ sufficiently 
safe and cheap. 

«Better methods of storing 
thermal or electrical energy for 
use in mobile applications and 
in many specialized uses. 

¢ Methods of energy utiliza- 
tion which permit greater use of 
electric power or heat from large 
central units. 

“The problem then is not that 
nuclear power is not a useful new 
source of energy with vast re- 
sources (its quarter share in 
2000 A.D. will be equal to all the 
energy consumed in the U.S. to- 
day) but that it is not available 
in a form which permits general 
use for meeting all energy 
needs.”’ 
> Energy -Outlet Rundown — 
The table on p. 84 shows how 
Davis arrived at his sobering 
estimate of nuclear energy’s 25% 
share of the total U.S. energy 
supply in 2000 A.D. Let’s ex- 
amine now the thinking that 
went into his individual esti- 
mates. 

Electric Power Generation— 
This is a natural field for nu- 
clear energy, becoming more and 
more attractive as central gen- 
erating stations become larger 
and costs of nuclear power come 
down. Economic nuclear power 
plants may be operating within 
ten years in the U.S., within five 
years in industrialized countries 
abroad. Give nuclear energy 
credit for supplying 80% of do- 
mestic requirements for electric 
power by 2000 A.D. 

Industrial and Process Heat— 
Certain plants and manufactur- 
ing units may demand enough 
energy to justify profitable nu- 
clear power participation. In 
most cases, though, the energy 
needed in one place is of such a 
small amount or in so specialized 
a form that nuclear energy is 
not apt to be used. Give nuclear 
energy credit for no more than 
15% of this energy market in 
2000 A.D. 

Residential and Commercial 
Heating—Most of the energy de- 
mand here arises from a vast 
number of very small heating 
units with low over-all use fac- 


tors. These are relatively un- 
suited for satisfactory applica- 
tion of nuclear power. However, 
nuclear energy will find a spot 
in this area through the emer- 
gence here and there of large 
central heating plants and the 
increasing popularity of heat 
pumps which make space heat- 
ing dependent upon electrical 
energy. Give nuclear energy 
10% of this total residential and 
commercial heating market in 
2000 A.D. 

Maritime and Navy — This 
field, along with electric power 
generation, appears to be vulner- 
able to deep penetration by nu- 
clear energy. Most naval ships 
will eventually be nuclear pow- 
ered, so compelling are the ad- 
vantages. Nuclear’ propulsion 
will prove economic for other 
vessels of appreciable size and 
use factor. Give nuclear energy 
50% of ship-propulsion require- 
ments by 2000 A.D. 

Highway—Nuclear energy is 
“completely unsuited” to supply- 
ing the enormous total require- 
ments of myriad small internal 
combustion engines used for pro- 
pulsion of automobiles, trucks, 
buses, outboard motors, small 
boats, small planes. Nuclear re- 
actors seem too large, heavy and 
hazardous to be feasible. (Con- 
ceivably, nuclear fission could 
supply the energy to produce 
synthetic fuels for use in these 
small engines. ) 

Railroads — Relatively small 
size of railroad power plants 
and cheapness of conventional 
fuel consumed make significant 
utilization of nuclear power very 
questionable in this area. Indi- 
rect propulsion via electric power 
seems the more logical nuclear 
role. 

Aircraft — Nuclear power is 
unsuited for aircraft in cargo or 
passenger service for the same 
reasons it is unsuited for high- 
way vehicles: size, weight, haz- 
ard. Military aircraft may be 
an exception. In spacecraft, ci- 
vilian or military, nuclear power 
appears to be “an absolute neces- 
sity” despite its drawbacks, al- 
though the future of spacecraft 
in our over-all energy picture in 
2000 A.D. is, of course, a matter 
for pure conjecture. 
> Fresh Water From Salt — 
Davis moves on to mention one 
potentially large use for nuclear 
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energy which has no domestic 
counterpart in energy use today 
—production of fresh water 
from sea water or brackish wa- 
ter. We can expect, says Davis, 
the establishment of fresh water 
plants in several areas of the 
world—with nuclear power as 
the source of energy. 

Now what about controlled 
fusion, thermonuclear power? 
Can it fill the energy void of the 
future? Even assuming that 
technical and economic problems 
are surmounted—and these seem 
to grow more insurmountable 
day by day—‘“it is likely that 
controlled : thermonuclear reac- 
tion will have many of the limit- 
ing characteristics of fission re- 
action.” 

Thermonuclear reactors. will 
be huge in size and output (even 
less portable, perhaps, than fis- 
sion reactors). They present 
lesser radioactivity problems 
but greater neutron-shielding 
problems. 
> Solar Energy the Answer?— 
Then what about direct utiliza- 
tion of solar energy? Space heat- 
ing in some areas seems a good 
bet. Special cultivation—on sea 
and land—of “crops” for energy 
and for food is a_ possibility. 
“But it is most difficult to visual- 
ize ways in which solar energy 
could provide directly for many 
of the uses which are difficult 
for nuclear energy.” 

What’s the answer then? It 
lies in the hands of the specialist 
in the application of energy— 
the engineer. 


Caffeine Imports Keep 
Monsanto Awake at Night 


Monsanto Chemical’s caffeine 
problems are import problems. 
Repeated tariff reductions on for- 
eign imports of the drug have 
virtually halved the company’s 
caffeine sales over the past few 
years, according to Charles H. 
Sommer, Monsanto vice presi- 
dent. 

Monsanto’s latest move in the 
battle with imported caffeine for 
domestic markets is a 40¢/Ib. 
price cut (to $2.10), the third 
major price reduction for this 
drug in the last four years. At 
$2.10/lb., Monsanto’s caffeine is 
now selling at its lowest level in 
25 years. 
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its what 
it doesnt have 


that makes it good! 





AN GIIINGE 














40 RECTOR STREET, NEW 
Atlanta Boston Charlotte Chattanooga 


What doesn’t our aniline have that makes it so good? 
It has very little moisture (4/100 of 1% maximum). 
It has very little color (Barrett Standard 1.0). 


It has very low total impurities. (Our shipping spec 
is 99.9% but we regularly load cars analyzing 99.95+% 
That’s better than ACS CP aniline specs). 


So if you want clear, colorless, nearly dry, 

high-purity aniline shipped by tank car or tank wagon 
from Moundsville, West Virginia, on 24-hour notice, 
specify NATIONAL® aniline. You pay no premium for 
our extra-high quality and extra-fast service. 


Our nearest office will be glad to quote. 


P 
NATIONAL ANILINE DIVISION 


YORK 6, N.Y 


Chicago Greensboro 


Los Angeles Philadelphia Portland, Ore. Providence San Francisco 
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DEVELOPMENTS... 


PROCESS EQUIP MENT eorren BY C. C. VAN SOYE 











Latest Developments 





Pipe Insulation Bulk Trailers 

Features ease of in- Two new transports for bulk ma- 
stallation. Made of terials enable bigger, more profit- 
Foamglas. 90A able payloads. 90D 


Grinding Mill 

German line of high-speed grind- 
ers combines principles of hammer 
and disk mills. 92C 


Positive-displacement 
unit makes American 
debut. 182B 





Drive Control 


Pneumatic control varies 


drive speed. 


Designed to replace the hand- 
wheels on Vari-Speed Moto- 
drives, a pneumatic control 
called Airtrol can provide auto- 
matic, linear speed changes over 
a 10:1 range. Lowest output 
speed for an Airtrol-drive com- 
bination is 2 rpm.; highest is 
4,660 rpm. 

When the drive motor is not 
operating, a solenoid valve auto- 
matically shuts off the main air 
supply. When reactivated, the 
device resumes its previous 
speed. Airtrol is sensitive to 
changes from 8 to 15 psi. — 
Reeves Pulley Co., Div. Reliance 
Electric and Engineering Co., 
Columbus, Ind. 88A 


Hopper Car 


Offers freedom from con- 
tamination; cleans easily. 


Named the Dry-Flo, a new 
covered hopper car’ empties 
through either vacuum or pres- 
sure pneumatic handling sys- 
tems, by gravity feed into hop- 
pers below the track, or via any 
mechanical conveying system. 
Unloading gates are located 
completely within the car, thus 
eliminating pickup of foreign 
materials, and other problems 
associated with external gates. 
Lined interiors are optional. 

Dry-Flo cars come in two 
sizes—8,500 cu. ft., and 2,450 
cu. ft. Both sizes are available 
with either single or multiple 
compartments, and with either 
50- or 70-ton trucks.—General 
American Transportation Corp., 
Chicago, III. 88B 


Serew Feeder 


Bolts to the base of cus- 
tomer’s hopper. 


Delivery rates from a new 
line of bulk feeders that can be 
bolted to the hoppers of storage 
bins for granular materials 
vary from 0 to 3,000 cu. ft./hr. 
Each feeder consists of a totally 
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enclosed motor, a reducer, drive, 
guard, screw, and housing with 
flanged inlet and outlet. 
Material of construction can 
be either Type 304 or carbon 
steel. A variable-speed drive is 
optional if feed rate is critical 
or must be varied.—M-H Stand- 
ard, Jersey City, N. J. 88C 


Pipe Heater 


Keeps high-melting process 
fluids hot. 


Replacement of heat lost dur- 
ing liquid transfer through 
pipes up to 3-in. diameter is the 
function of GE’s new pipe 
heater. Typical applications in- 
clude restoration of heat level 
in flowing molten lead, sodium 
and asphalt. 

Each prefabricated unit con- 
sists of a steel-sheathed tubular 
heater mounted on a 3-ft.-long 
aluminum reflector that is in- 
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“TALK IS ALL ABOUT 
THE FIFTEEN MILLION 
FEET OF UNIONWELD 
STAINLESS PIPE AND 
TUBE NOW USED IN 
PROCESS PLANTS.” 


“Sure, but what’s in it for me?” 


Simply this. It takes facilities and abilities to produce that 
much stainless pipe and tube — and have an outstanding 
record of industry acceptance. If you need L grade stain- 
less pipe and tube, use Unionweld at a saving. For any 
stainless tubular product annealed, pickled and/or drawn 
to your specs, put Union Steel on your quote list. 





Consistent quality is the most important factor maintained 
in the manufacture of Unionweld, which insures perform- 
ance under today’s most rigid chemical processing require- 
ments. It’s good business to specify Unionweld. 


| Ss eek CORPORATION 
UNION, NEW JERSEY + MUrdock 7-2000 
UNION DISTRIBUTOR STOCKS THROUGHOUT THE U.S. A. 


STAINLESS Pir & AND TUGeE 
89 
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EQUIPMENT DEVELOPMENTS .. . 


sulated with calcium silicate. 
Heater rating is 600 w. at 120 
or 240 v. Thermostat range is 
0 to 650 F.—General Electric 
Co., Schenectady, N. Y. 88D 


Pipe Insulation 


Made of rigid cellular glass 
for 35-350 F. range. 


Vaporproof, waterproof and 
incombustible, new Foamglas 
Stay-Dry pipe covering features 
ease and speed of installation. 
It installs before or after hang- 
ing of the pipe—hangers around 
the covered pipe do not com- 
press Stay-Dry. Pipe priming is 
unnecessary prior to applica- 
tion. Cost runs about the same 
per linear foot as other com- 
mercial insulation. 

Shipped in 24-in. lengths, 
Stay-Dry has a factory-applied 
wrapping of kraft and alumi- 
num foil laminate. Each section 
opens lengthwise to fit around 
the pipe; the longitudinal seam 
of kraft-foil laminate is sealed 
with lapping cement. Fabri- 
cated shapes are offered for 
covering flanges, valves and fit- 
tings. — Pittsburgh Corning 
Corp., Pittsburgh, Pa. 90A 


Reducing Valve 


Pilot-operated unit for 
pressure regulation. 

Offered in 24- and 3-in. sizes, 

a new pressure reducing valve 

features an integral pilot with 

filter screen and oversize, clog- 


resistant passages. Straight- 
through flow minimizes turbu- 
lence for accurate regulation. 
And, self-lapping seats assure 
tight shutoff. 

Both sizes are suitable for 
pressures to 250 psi. and tem- 
peratures to 400 F. Material of 
construction for parts other 
than body, cap and diaphragm 
is stainless steel; body and cap 
are cast iron; diaphragm is 
bronze. —OPW-Jordan, Cincin- 
nati, Ohio. 90B 


Valve Operator 


For more force and higher 
stroking speeds. 


Type 470 pneumatic piston 
operators function on any sup- 
ply pressure up to 150 psi., and 
create stem forces from 1,500 
to 12,000 lb. Maximum strok- 
ing speed is 1.5 in./sec. An en- 
closed positioner comes as an 
integral part of the new unit. 

Accessories include a manual 
side-mounted handjack and a 
hydraulic snubber. A_ special 
cylinder is optional for opera- 
tions requiring longer strokes. 
—Fisher Governor Co., Mar- 
shalltown, Iowa. 90C 





For More Information .. . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 205) 











Bulk Trailers 


Haul light-weight granular 
materials. 


New aluminum bulk trans- 
ports designed to haul ferti- 
lizers, plastic pellets, salt, alum, 
ete. are offered in two unload- 
ing styles: a center-unloading, 
gravity-dump model; and also 
a swivel-mounted auger model 
that discharges to the rear or 
either side. Hopper capacities 
vary up to more than 1,000 
cu. ft. 

A new twin-screw unloading 
steel trailer for bulk transport 
of heavier granular solids is 
also available. These units come 
with 640, 740 and 840 cu. ft. of 
loading volume.—Butler Mfg. 
Co., Kansas City, Mo. 90D 


Transmitter 


Low-cost unit operates in 
—30 to 1,200 F. range. 


Low in cost, the Sensaire 
transmitter is a sturdy, com- 
pact instrument for tempera- 
ture measurements in the —30 
to 1,200 F. range. According 
to company officials, the unit 
offers simple, versatile opera- 
tion with fewer moving parts, 
thus assuring longer effective 
service life. 

Sensaire incorporates the 
smallest bulb sensing element 
currently available in a filled 
system. As a result, speed of 
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ENJAY ETHYL 
ACETATE 


ETHYL METHYL 
ACETATE ETHYL KETONE 


Now Enjay adds Ethyl Acetate to the family of Enjay Petrochemicals. 
This means you can fill your petrochemical requirements from one source 
of supply. The petrochemicals you order from Enjay arrive in different 
compartments—eliminating the expense of maintaining large bulk tankage. 
That way you save on receiving and storage costs. Next time you need 
Ethyl Acetate, Methyl Ethyl Ketone or other high purity petrochemicals for 
your surface coating or chemical requirements be sure to order from Enjay. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N. Y. 
Akron + Boston + Charlotte + Chicago + Detroit + Los Angeles » New Orleans + Tulsa 
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ISOPROPYL 
ALCOHOL 


For complete information... 
write or telephone our nearest office 
for specification sheets and product 
description bulletin. 


PETROCHEMICALS 





EQUIPMENT DEVELOPMENTS . . . 


response is as low as 1-2 sec. 
A thumbscrew adjustment zero- 
sets over standard temperature 
range; for broader ranges, a 
different pre-calibrated thermal 
system is required. Recom- 
mended air pressure is 20 psi.— 
Taylor Instrument Co., Roches- 
ter, N. Y. 90E 


Bearings 


Plastic-fabric material re- 
quires no lubrication. 


Composed of strong fabric 
impregnated with phenolic 
resin, a new low-friction bear- 
ing promises to eliminate the 
need for many metal-to-metal 


bearings requiring lubrication. 
According to the manufacturer, 
Ruslon nonlubricated bearings 
have outlasted conventional 
bearings by as much as eight 
times. Expected mechanical ap- 
plications range from miniature 
instruments to hydroelectric 
stations. 

Ruslon bearings consist of a 
combination fabric of plastic 
and cotton yarns coated with 
Bakelite BLS-680 resin. This 
material is resistant to acids 
and alkalies, is not subject to 
salt-water corrosion, and is un- 
affected by temperatures up to 
350 F. A heat-sensitive adhesive 
bonds the fabric to the metal 
bearing housing.—Russell Mfg. 
Co., Middletown, Conn. 92A 





Huge new gearmotors — the 
largest standard drive units 
ever manufactured—can produce 
double, triple and quadruple re- 
ductions in AGMA ratios up to 
440:1. Rated up to 200 hp., sizes 
J and H GearMotoR drives also 
feature efficiencies of 94 to 97%. 





Largest Gearmotors Can Really Sink Teeth Into Job 


Final stage helical gearing is 
carburized and hardened, and 
gear teeth are precision ground. 
Both machines come with either 
NEMA flanged or foot-mounted 
motors; special-feature motors 
are optional. — Philadelphia 
Gear Corp., Phila., Pa. 92B 








Grinding Mill 


For hard-to-handle 
reduction problems. 


size- 


Pallmann Co. of Germany is 
now introducing its line of high- 
speed grinders to the American 
process industries — hundreds 
of these units are already in 
use in Europe. 

In operation, the grinder’s 
rotor beats feed material against 
a pair of stationary conical 
grinding faces. An air stream 
removes product from the pul- 
verizing chamber via a gap be- 
hind the rotor. Size of the gap, 
which acts as an internal classi- 
fier, is adjustable. 

Known as Turbo Mills, Pall- 
mann’s machines come in a 
wide variety of models, each 
suited for some _ particularly 
difficult grinding problem. Typ- 
ical applications include size 
reduction of heat-sensitive ma- 
terials (one unit can efficiently 
pulverize thermoplastic resins 
to —40 mesh), grinding of 
sticky or moist materials, and 
one-pass pulverization of gritty 
agglomerates to —325 mesh.— 
The Rainville Co., Inc., Garden 
City, N.Y. 92C 


Leasing Plan 


For water, sewage and 
waste-treating equipment. 


A comprehensive plan for 
leasing water, sewage and 
waste-treating equipment, with 
option to purchase, has recently 
been announced by Infilco, Inc. 
The plan applies to many types 
and sizes of equipment. 

According to Infilco, the plan 
is set up to enable industrial 
customers to take advantage of 
tax deductions. —Infilco, Inc., 
Tucson, Ariz. 


Temperature Recorder 
and other equipment news 
on page 182. 
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Hinged Expansion Joints 












































Dual Expansion Joints Expansion Compensators 
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Flexible Connectors 











Controlled-Flexing Expansion Joints Balanced Expansion Joints 








THE COMPLETE LINE TO TAKE CARE 
OF ANY KIND OF PIPE MOTION 


Flexonics has the equipment — as well as the experi- 
ence and the skill — to take care of any kind of pipe 
motion problem. Here’s where you benefit from more 
research . .. more metallurgical care . . . more service 

. and now standard stock sizes for quick delivery 
from Flexonics warehouses. They all add up to expan- 
sion joints that you can install and ae — plus ex- 


pansion compensators, flexible connectors, and the 
all-new Flexonics pipe alignment guides— to take care 
of any kind of pipe motion! 

y Pip | FLEXON 


Today—write for your copy of the Flexonics 
Expansion Joint Design Guide. . . 28 pages 
of valuable information. 


Member Expansion Joint Manufacturers Association 


EXPANSION JOINTS 


FLEXONICS CORPORATION + 1317 SOUTH THIRD AVENUE » MAYWOOD, ILLINOIS 


Divisions 


INDUSTRIAL HOSE - EXPANSION JOINT « BELLOWS - AERONAUTICAL - AUTOMOTIVE 
Flexonics Research Laboratories, Elgin, Illinois 
in Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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~ DEVELOPMENTS... 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 








Epoxy Molding Powder 


Properties suggest uses 
shown, including coil and 
resistor bobbins, switch 
gear. 


The first product in a new 
series, Hysol 8610, is a one- 
component powder offering long 
storage stability, low shrinkage 
on cure, excellent electricals at 
elevated temperatures and good 
dimensional stability. 

Hysol 8610 with a heat dis- 
tortion point exceeding 150 C. 
also offers fast cure at moderate 
temperatures coupled with good 
flow characteristics. 

Among many potential ap- 
plications Hysol 8610 is recom- 
mended for coil and resistor 
bobbins, shells for electrical 
components, relay assemblies, 
connector plugs, and switch 
gear. Other important applica- 
tions include use in dental 
equipment subject to steam 
cleaning and for filter plates 
that must resist severe chemi- 
cal attack.—Houghton Labora- 
tories Inc., Olean, N. Y. 94A 


Amides 


Light color distinguishes 
new line of fatty acid de- 
rivatives. 


Coco, hydrogenated tallow, 
stearyl, erucyl and oleyl amides 
are now being made in commer- 
cial quantities from the fatty 


acids which the company al- 
ready makes at the same plant. 

Marketed under the trade 
name Adogen, the amides are 
distinguished by their very light 
color. This is especially impor- 
tant in the use of amides in tex- 
tile finishes. 

Other applications are as 
foam stabilizers in detergents; 
in durable water repellants; in 
plastic films as anti-block agents 
and lubricating additives; to 
improve the penetration, flex- 
ibility and translucency of wet- 
waxed paper coatings; to im- 
prove adhesion of printing inks; 
to assist the wax phase of water- 
proofing and protective coatings 
emulsions to exhaust into tex- 
tiles, masonry, metals and pa- 
per. — Archer-Daniels-Midland, 
Minneapolis, Minn. 94B 


Nylon Resin Properties 
0.3% 
Moisture 
Content 
Tensile 
strength, 73 F.. . 
Yield 
strength, 73 F.... 
Elongation, 73 F... 
Impact 
strength, Izod, 73 F.... 0.9 
Flexural 
strength, 73 F. 
Flexural 
stiffness, 73 F. 
Heat distortion 
66 psi. 
265 psi. 


12,300 psi. 


. 12,300 psi. 
210% 


15,500 psi. 
265,000 psi. 


. 367 F. 
. 150 F. 


Nylon Resin 


High viscosity makes it 
handle like polyethylene 
for forming film. 


From a new high melt viscos- 
ity, high molecular weight ny- 
lon resin, .25-mil film can be 
made on a practical basis. In 
addition it is said to offer sig- 
nificant advantages in produc- 
tion of flat film, pipe, tubing, 
rod, profiles and blow moldings. 

The new resin has an ASTM 
relative solution viscosity of 
more than 800. Other com- 
mercially available nylons have 
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shown a top solution viscosity 
of less than 300. 

Uniqueness of the product, 
a Nylon 6 variety, is attributed 
to a new polymerization tech- 
nique. Called SN 607 and de- 
veloped by Spencer Chemical, 
it will sell for $1.28/lb., not a 
premium price. 

In extrusion, the function of 
a high melt viscosity is to in- 
crease the strength of the 
molten polymer during set-up. 
This increased strength, in turn, 
imparts more versatile han- 
dling characteristics to the 
extrudate. 

Laboratory and field’ tests 
have indicated that the resin 
will enable the extrusion of 
shapes and profiles which here- 
tofore had to be _ injection 
molded or machined. This 
ability, according to Spencer, 
could accelerate the consump- 
tion of nylon in this market, 
since extrusion offers definite 
cost savings over other produc- 
tion methods. 

Processors using SN 607 for 
blown film extrusion can ex- 
pect, says Spencer, greater 
drawdown, easier bubble han- 
dling, and better wind-up char- 
acteristics. In the past, the 
extent to which they could blow 
nylon has been too limited to be 
commercially encouraging. 

Within the past few months, 
a different approach to nylon 
blowing problems—a new proc- 
ess rather than a new raw ma- 
terial—was announced: Lud- 
low Paper Inc.’s casting process 
which can make film out of 
nylon-6 of conventional viscos- 
ity, as well as several other 
plastics (Chem. Eng., Sept. 8, 
1958, p. 55). Ludlow nylon film 
costs $2.30/lb. whatever the 
thickness. 

And Foster Grant announced 
developmental production of ny- 
lon 6 film (Chem. Eng., Nov. 17, 
1958, p. 86). 

Minimum thickness of these 
films are 4 mil and 1 mil respec- 
tively, compared to Spencer’s # 
mil. — Spencer Chemical Co., 
Kansas City, Mo. 94C 








Quarry mining of rock salt at one of Morton's sources. Nearly 34,000 tons of salt were removed to form this huge room 60’ high and 120’ deep. 


Only Morton offers salt service to industry everywhere in America 


Morton, the only nation-wide salt company, has salt sources, sales offices 
and waret s from coast to coast. This means Morton can offer you com- 
plete salt vice whether you have just one plant or several plants in 
different states. 

Morton produces, refines and delivers nearly 100 different grades of salt 
to industry for 14,000 different uses. This means you can get expert, impartial 
advice on wi grades will do the best job for you. 

Morton ha oO or more sources for any grade of salt you might use. This 
neans fh yn is better equipped to make delivery from alternate plants, 
adverse conditions that might otherwise endanger the con- 
tinuous operation of your plant. 

Morton delivers salt by boat, barge, t ind ; 
get fast delivery on a bag to thousands of tons, anywhere in > country 

Morton sale 
ultra-modern salt research laboratory—the most complete laboratory of its 


representatives are backed by the services of their own 


kind in the world. This means you can get complete technical assistance 
on any problem relating to salt. This service help alone may be worth 


thousands of dollars to you every year. 


fe Salt Sources MmWarehouses gg Sales Offices 


——— 
=) 


MORTON 


Vow 


Xesigt 


INDUSTRIAL DIVISION 


110 N. Wacker Drive, Chicago 6, I/linois, Telephone Fl 6-1300 





CHEMICALS . 


Styrene-Methyl Methacrylate 
Properties 

Tensile strength, psi. 
Elongation, % 
Tensile modulus, psi. 
Flexural strength, psi. 
Flexural modulus, psi. 
Izod impact strength, 

ft. Ib. in. notch 
Hardness, Rockwell M 
Heat distortion temp., 

F., 264 psi., annealed 
Coefficient of linear 

Ther. expan., in. in. °F. 
Flammability, in. min. 
Die lactric constant 

10* c.p.s. 

10° cp.s. 
D ssipation factor 

10° c.p.s. 

10° c.p.s. 
Refractive index, Ny 
Luminous transmittance, 
Water absorption, 

24 hr. 
Specific gravity 
Mold 

shrink., in. in 


y 
' 


002-0 006 


Stvrene-Methacrylate 


Properties above add up to 
clear, tough plastic fer 
autos, appliances, signs. 


The first member of a totally 
new family of plastic molding 
materials is now being mar- 
keted. The new material is a 
copolymer of styrene and 
methyl methacrylate 

Trademarked Zerlon 159, the 
product is a thermoplastic said 
to have excellent clarity, proc- 
essability, and gocd weather- 
ability. Zerlon is said to be 
extremely tough, with 
strength, heat resistance and 
light stability. 

Biggest markets for the prod- 
uct, sold in crystal form only, 
lie in the automotive, appliance 
and sign fields. Typical 
might be molded and extruded 
parts such as horn buttons, 
medallions, knobs, dials, es- 
cutheons for major appliances, 
light fixtures, decorative items 
and boat windshields. Outdoor 
uses, such as signs, will prob- 
ably constitute a major market. 

Prices at 49 to 504¢/\b., de- 
pending upon quantity, it is ex- 
pected to compete with a wide 
variety of present transparent 
thermoplastic molding materi- 
als. 

Zerlon is fabricated like the 
resistant formu- 
having 


good 


uses 


higher heat 
lations of polystyrene, 


excellent moldability and ex- 
trudability. It can be processed 
on conventional equipment. 

Dow Chemical Co., Midland 
Mich. 96A 


fon Exchange Resin 
First commercially avail- 
able chelating resin. 


A new ion exchange resin 
that demonstrates high selec- 
tivity for heavy metal cations 
has been announced. The prod- 
uct is Dowex chelating resin 
A-1, 

The resin can be used in re- 
moving traces of heavy metals 
from a wide range of product 
streams, and in separating 
various heavy metals. It will re- 
move traces of heavy metals 
such as iron, copper or zine 
from concentrated solutions of 
alkali and alkaline earth metal 
salts. In addition, alkaline 
earth cations may be removed 
from concentrated solutions of 
alkali metal cations. The ex- 
ceptionally high selectivity of 
the product makes it possible to 
separate many closely related 
ionic species such as_ nickel 
from cobalt, and copper from 
nickel. 

In most where the 
resin is applicable, separation of 
metals is difficult by other 
means. Standard ion exchange 


cases 


For more details, use 


resins often lack _ sufficient 
selectivity. In other instances, 
an adequate producticn rate is 
not possible with standard 
resins. 

Dowex chelating resin A-1 is 
easily regenerated by mineral 
acids, and it has high stability 
and good sphericity character- 
istics.—Dow Chemical Co., Mid- 
land, Mich. 96B 


Fungicide 


For paints, it is light col- 
ored, stable, widely com- 
patible. 


A mildewcide fungicide which 
has been specially formulated for 
paint manufacture is tradenamed 
Puratol-30. A phenyl mercury 
compound, it is extraordinarily 
light in color, stable and com- 
patible as an additive with a 
broad range of cil, alkyd, latex 
and water-based paints. 

Most commercial phenyl mer- 
cury oleates, for example have a 
Gardner color rating of about 5. 
The Gallowhur product has a 
color rating of well below 1. 

Physical and chemical specifi- 
cations of Puratol-30 are: Pheny] 
mercury (calculated as oleate), 
30°; minimum equivalent mer- 
cury, 10.77%; specific gravity, 
0.94; lb. gal., 7.8-7.9; flash point 
(Tag closed cup), 145 F.; maxi- 
mum water content, 0.25° ; com- 
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TIRELESS TESTING 


. «- the key to our 


HIGHER PURITY AROMATICS 


Delhi-Taylor’s benzene, toluene and xylenes 
have set a new standard in purity and uniformity. 
The reason? Tireless Testing! Our engineers 
have set rigid process control standards and our 
laboratory staff keeps a watchful eye on 

the fruits of their labor. 

We invite you to compare the 

quality of Delhi-Taylor’s aromatics with others. 
Send today for a copy of our Specifications File. 


Delhi-Taylor high purity aromatics are available 
on prompt delivery from strategically located terminals. 


CHEMICAL DIVISION 


savior) DELHI-TAYLOR OIL CORPORATION 


415 MADISON AVE. * NEW YORK 17, N. Y. 
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pletely soluble in petroleum sol- 
vents. 

On an average, 0.5% of Pura- 
tol-30, based on total weight of 
the paint, is adequate to im- 
part effective mildew and fungus 
resistance. The Gallowhur for- 
mulation will not affect color, 
viscosity, drying or other char- 
acteristics. —Gailowhur Chem- 
ical Corp., Ossining, N. Y. 96C 


Sodium Borohydride 


Two new forms: Pellets 
and stabilized water solu- 
tion. 


Carrying the lowest price tag 
of any commercially available 
borohydride product, a new sta- 
bilized water solution is priced 
on the pounds of 100% pure 
sodium borohydride contained 
in a given volume or weight of 
12% sodium borohydride. Quan- 
tities of 50 gal. or more, there- 
fore, cost about 50% less than 
pure sodium borohydride. 

Vinyl and other plastic and 
inorganic forms can be _ pre- 
pared with SWS. In inorganic 
reactions it reacts with certain 
ions without interference from 
the caustic. In organic synthe- 
sis it effectively reduces alde- 
hydes and ketones. It is an ef- 
fective agent for the reduction 
of carbonyl groups to alcohols. 

A new pelleted form of so- 
dium borohydride and _ potas- 
sium borohydride simplifies han- 
dling and dust hazards while 
maintaining the same high pur- 
ity as standard borohydride 
powder. 

Major applications for the 
pellets include continuous re- 
duction of aldehydes and ke- 
tones and fixed-bed purification 
to remove carbonyl] or peroxides 
from gaseous or liquid olefins, 
diolefins, alcohols and glycols, 
amines and aminoalcohols, 
ethers and polyethers, acryloni- 
trile and chlorinated hydrocar- 
bons. 

Size of the pellets range from 
10/32 in. to 24/32 in. in diam- 
eter, and bulk density averages 
5 lb./gal. Depending on pellet 
diameter a premium ranging 
from $1 to $2.50/lb. above quan- 
tity list price is charged. 
Metal Hydrides, Inc., Beverly, 
Mass. 98A 





Uranium Colors 


Cylinder, front, contains 
first shipment in 18 yr. of 
depleted uranium for mak- 
ing ceramic colors. 


Last June after an 18-yr. ban, 
the AEC approved the use of 
uranium for non-nuclear indus- 
trial products. Believed to be 
the first ceramic color producer 
to take advantage of the new 
policy, Vitro has announced a 
liné of colors including yellows, 
oranges and greens. 

Vitro first produced uranium- 
based colors in 1926, and prior 
to World War II was the recog- 
nized leader in production of 
uranium-based colors for pot- 
tery, glass and porcelain prod- 
ucts. The uranium adds bril- 
liance and superior handling 
qualities to the pigments. 

The new colors are being 
made at Vitro’s Pittsburgh 
plant. The uranium salts neces- 
sary for their production are 
being processed by another Vitro 
division. These salts are proc- 
essed from depleted uranium 
from AEC stocks available on 
an unclassified basis to licensed 
users. The resultant colors con- 
tain a small amount of uranium 
and are safe to users and han- 
dlers. No harmful radiation is 
involved.—Vitro Corp. of Amer- 
ica, New York, N. Y. 98B 


February 
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Polyvinylpyrrolidone of a low 
molecular weight variety is 
commercially available for the 
first time. Called PVP K-15, 
it is a white powder, par- 
ticularly good as a dispersant 
to detergent systems, pigment 
formulations, cosmetic appli- 
‘ations.—General Aniline & 
Film Corp., N. Y., N. Y¥. 98C 


For rigid urethane foams, a 
new polyol polyether desig- 
nated Niax triol LK-380 im- 
proves aging characteristics, 
and reduces water sensitivity. 
Price is 34¢/lb.—Union Car- 
bide Chemicals Co., New York, 
N.Y. 98D 


Triazine herbicide, a 50% wet- 
table powder called Atrazine 
50W, has been developed for 
non-selective or _ industrial 
weed control on noncropped 
land. Product acts through 
the roots, shows promise for 
use on agricultural crops such 
as corn. — Geigy Chemical 
Corp., Ardsley, N. Y. 98E 


Five solvents certified to a mol 
percent purity of 99+ % are 
now available as standards 
for chromatographic appara- 
tus. They are: acetone, ben- 
zene, carbon tetrachloride, 
methyl alcohol, methylene 
chloride. — Fisher Scientific 
Co., Pittsburgh, Pa. 98F 


Green shade, non-flocculating 
type phthalocyanine blue, Sol- 
fast Blue G 43100 has been 
developed for inks, paints, 
plastics or rubber. It may be 
dispersed to its ultimate de- 
sirable characteristics with 
a minimum of grinding. It 
gives inks with good body.— 
Sherwin-Williams Co., Chi- 
cago, Hl. 98G 
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Polyethylene Properties 
Of Great Value to Labs 
Handling Radioisotopes 


Polyethylene’s properties of radiation- 
resistance, chemical inertness and physical 
toughness are proving invaluable to a fast- 
growing group of chemists and engineers who 
work with radioactive isotopes in the laboratory. 

Contamination—its prevention and elimina- 
tion—is of course the greatest concern of those 
who work with radioactive materials. Poly- 
ethylene reduces the problem in a number of 
ways. It is nonionic—will not pick up or trans- 
mit stray ions readily. It is nonporous and 
chemically inert—so can be cleaned easily. 
Polyethylene containers, equipment and fur- 
nishings are generally one-piece moldings— 
eliminating cracks and joints which might 
trap radioactive particles. 

A highly radiation-resistant material, poly- 
ethylene can take doses up to six megaroent- 
gens without degradation. In fact, low doses 
of radiation have been used to improve the 
heat resistance of this plastic. Polyethylene 
has even been employed as a secondary shield- 
ing for neutrons which penetrate lead. 

Polyethylene makers are looking forward to 
a fast-growing market for their products in the 
lab—and perhaps even in the plant—as radio- 
active materials become increasingly available 
for industrial use. 


New Safety Data Sheet 
Out on Phosphoric Acid 


Properties and safe-handling practices for 
phosphoric acid have been compiled in a new 
safety reference booklet now available from 
MCA at nominal cost. The 14-page booklet 
covers hazards and their control, employee 
safety, fire fighting, handling and storage, 
equipment cleaning and repairing, waste dis- 
posal, health measures and first aid. 

As a producer of wet process phosphoric 
acid, U.S.I. can supply further data on indi- 
vidual safety requirements for specific uses. 


Zirconium Valve Stems 
Prove Ideal for Acid 


Service at Mallory-Sharon 


After 14 months in acid service, 40 zirco- 
nium-stemmed control valves are still operating 
without a single stem failure at the Mallory- 
Sharon zirconium plant, Ashtabula, Ohio. 

The valves are used in all concentrations 
of hydrochloric and sulfuric acids, raffinate, 
acidified hexone, solutions of ammonium thio- 
cyanate and thiocyanic acid, and other solu- 
tions. Mallory-Sharon engineers say they have 
proved excellent in every way—requiring very 
little maintenance or operator attention. 

Designed by an instrument engineer at 
U.S.I. (one-third owner of 
Mallory-Sharon Metals), the x> 
valves were custom-fabricated 








Finely- Divided Sodium Lowers 
Costs, Improves Yields in Broad 
Range of Chemical Reactions 


Many New Products, New Processes Made Possible Through 
Development of Finely-Divided Sodium Techniques. 


Sodium in the form of dispersions is 
chemical processes today. It provides 





Use of Chemical Milling 
Grows in Metalworking 


Many metalworkers are now using chemi- 
cals to etch out complex metal shapes to 
very close tolerances. Large amounts of metal 
over wide areas, to a depth of about one inch 
maximum, can be removed economically by 
this technique on jobs where conventional 
machining operations would be difficult and 
costly, or sometimes impossible. 

First the entire metal part is coated with a 
masking compound and allowed to dry. Using 
a sharp-bladed knife to cut through the cured 
mask, and a suitable template to guide the 
knife, the design is transferred to the part. 
The mask is then peeled from those areas to 
be chemically milled, and the part is dipped 
in or sprayed with a chemical solution to etch 
away the unmasked areas. Caustic soda is one 
of the major constituents in the etchant to 
mill aluminum. Magnesium, titanium and 
stainless steel are chemically milled in acid 
mixtures which typically are blends of sul- 
furic, nitric, hydrochloric and hydrofluoric 
acids. 

Chemical milling has been applied success- 
fully on a mass production basis to aluminum, 
magnesium, titanium, mag-thorium, Inconels, 
Monels, carbon steels and steel superalloys. 
It is used widely in the aircraft and missile 
fields where great weight savings can be 
achieved over machine milling. Both castings 
and forgings have been shaped by chemical! 
means. Electronic circuits, steel shipping con- 
tainers, pump impellers, radar aerials and 
decorative paneling are among the products 
outside the aviation field to which chemical 
milling has been applied. 


Sodium Coolant from 
Reactors Studied for Use 
In Radiation Processing 


The Atomic Energy Commission has con- 
tracted for a feasibility study on using the 
sodium reactor coolant at the Hallam Nuclear 
Power Facility as a high-level radiation source 
for industrial processing. The study will in- 
vestigate the technical feasibility of using 
the radioactive sodium coolant for industrial 
radiation processing and of integrating such 
a radiation processing plant with the nuclear 
power facility being built at Hallam, Nebraska. 
Included will be a preliminary design study 
for the radiation processing plant. 





offering important advantages in many 
a reliable mechanism for controlling 
reaction speed. It makes possible the addition 
of immediately available sodium at a desired 
rate, thereby giving better control of reaction 
conditions. Many chemicals can now be pro- 
duced in larger yields, in shorter time and 
at lower cost than has been possible with 
other materials or other methods. 


Dispersions for Claisen Condensation 


In Claisen condensation reactions, sodium 
dispersions give high yields and fast reaction 
rates in the production of such compounds 
as ethylacetoacetate, ethylbenzoylacetate and 
ethylsodiumoxalacetate. In the condensation 
of ethylacetate to ethylacetoacetate, for ex- 
ample, a combination of highly dispersed 
sodium and increased temperature gives prac- 
tically quantitative yields of acetoacetic ester, 
based on sodium. The use of this technique 
eliminates the time-consuming preparation of 
sodium ethylate. 


Organosodium Compounds 


Finely-divided sodium now offers a simple, 
economical route to many old and new com- 
pounds of the organosodium type (containing 
direct carbon-to-sodium bond). These com- 
pounds are obtained by halogen replacement, 
hydrogen substitution or addi- 

Using halogen replacement, 


Commercial reactions using sodium dispersions 
Gre run in i like this 
jacketed kettle. 
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‘aes Sodium 


the U.S.i. laboratories have developed a new 
route to Grignard reagents as follows: 

(a) RC] + 2Na~—> RNa + NaCl 

(b) RNa + MgClo —> RMgCl + NaCl 
Sodium is a less expensive starting material 
than magnesium, and less hazardous hydro- 
carbons can be substituted for ether as a 
solvent. In addition, higher yields are obtained 
with the sodium process. 

Another halogen replacement reaction em- 
ploys chlorobenzene in a sodium dispersion 
to yield phenylsodium, which can be reacted 
with toluene in a hydrogen substitution re- 
action to give benzylsodium. Phenylsodium, 
benzylsodium and many other organosodium 
compounds can be reacted with metallic 
halides such as AlClg, BCls, etc. to yield 
corresponding organometallic compounds. 

Further details on the syntheses possible 
with organosodium compounds are given in 
U.S.1.’s free booklet “Sodium Dispersions”. 


Other Uses for Sodium Dispersions 

A suspension of sodium hydride in mineral 
oil is easily produced by treating a sodium 
dispersion with hydrogen gas at 250-325°C 
and 200-500 psi hydrogen pressure. 

Sodium dispersions are used to reduce 
nitriles to amines, ketones to alcohols, metal 
halides to finely-divided metals, esters to acyl- 
oins, They are employed_to prepare sodamide 
and sodium acetylide. These reactions repre- 
sent only a portion of the possible applica- 
tions for sodium in finely-divided form. 


Sodium Removes Impurities 

Finely-divided forms of sodium are also 
being used to remove impurities from petro- 
leum fractions and other hydrocarbons that 
do not possess conjugated double bonds. For 
example, coke oven producers of benzene, 
toluene and xylene are finding it difficult to 
compete with corresponding petroleum-based 
materials in so far as purity is concerned. 
Particularly, thiophene content is too high. 
However, by means of a novel U.S.I. process, 
coke ovea aromatics can now be desulfurized 
with finely-divided sodium. 








CONTINUED Zirconium 


using zirconium sponge from U.S.I.’s own 
pilot plant—forerunner of the present Mallory- 
Sharon installation. 

In this instance, of course, initial zirco- 
nium cost was not a factor. However, the 
extremely long service life of the material, 
and the freedom from maintenance problems, 
bear out Mallory-Sharon’s contention that 
zirconium is very economical over the long 
pull in applications where lower-priced metals 
just do not stand up. 

In the recent past, zirconium has been a 
costly material and its availability for indus- 
trial applications has been limited. Now, with 
a million pounds per year of the metal avail- 
able to industry from the Mallory-Sharon 
plant alone, costs are continually being re- 
duced. It is possible to foresee fabrication 
of zirconium parts at costs only 3 to 5 times 
higher than for equivalent parts in stainless 
steel. In most cases, improved performance 
with zirconium will much more than offset 
the cost differential. 


After 14 months in acid service, zirconium- 
stemmed control valve still operates at Mallory- 
Sharon zirconium plant, Ashtabula, Ohio. 
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TECHNICAL DEVELOPMENTS 














Information about manufacturers of these 
items may be obtained by writing U.S.I. 
New bottle carrier of heavy-wall polyethylene, 
designed for safe intra-plant transport of one- 
gallon bottles of corrosive chemicals and sol- 
vents, is now on market. Carrier said to prevent 
breakage, also to contain bottle contents. No. 1440 
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Eight longer-lived r ve P 
supplied until now by the National Bureau of 
Standards only, are available commercially. They 
are cesium-137, cobalt-60, iron-59, radium D+E, 
strontium-90, sulfur-35, tantalum-182 and _ thal- 
lium-204. No. 1441 


New ultracentrifuge auxiliary permits separa- 
tion, identification and characterization of mate- 
rials up to 120° or down to 0°C. Broadens ultra- 
centrifuge use in fields where solutes are not 
soluble enough at normal temperatures. No. 1442 


Diphenyldidodecylsilane can now be obtained in 
limited commercial quantities as a new hydraulic 
fluid for systems subject to temperature and 
environmental extremes. Claimed to have good 
lubricating properties. No. 1443 


Series of data sheets on tank truck shipment of 
liquid chemicals is now being sold. 35 sheets 
now available, each on a different chemical, give 
data on suggested equipment, loading, handling, 
safety, clean-up, etc. No. 1444 


Over 200 organo-metallic compounds are cata- 
loged in new brochure now available. Listed by 
main constituent such as boron, tin. Physical 
constants given for research chemicals, specs and 
uses given for commercial chemicals. No. 1445 


170 Standards for fire safety are compiled in 
new, 6-volume, 1958 edition of National Fire 
Codes, now being sold. Includes 38 new or revised 
standards. Volumes on fluids, solids, buildings, 
extinguishers, electrical, transport. No. 1446 


Non-flammable phosphoric acid type cleaner for 
most metals has been developed. Said to remove 
rust, metal oxides, oil and grease rapidly in 
one simple operation. Leaves light phosphate 
film on steel and zinc. Can be used hot or cold. 

No. 1447 


New boron analyzer, designed to measure boron 
content of liquid process streams continuously 
to +1% by volume, is now on market. Detects 
B10 isotope of boron, works on neutron absorp- 
tion principle. No. 1448 


Tracer applications for study of organic reactions 
are discussed in new book now being sold. In- 
tended to stimulate use of isotopes among organic 
chemists. Appendices list texts on isotope use, 
organic reaction mechanisms. No. 1449 





Proprietary Denatured 


HEAVY CHEMICALS 


Sodium, Metallic: cast solid in 
barrels, pails. 

Sodium Peroxide, Sodi Sulfite, Sodi Sulfate 

Ammonia, Anhydrous: commercial & refrigeration. Tank cars or tank wagons. 

Ammonium Nitrate, Nitric Acid, Nitrogen Fertilizer Solutions 

Phosphatic Fertilizer Solution: wet process phosphoric acid. 

Sulfuric Acid: all strengths, 60 Baume to 40% Oleum. Also Electrolytic grade 
to Federal specifications. Tank cars or tank wagons. 

Caustic Soda, Chlorine 


OTHER PRODUCTS 


PETROTHENE® Polyethylene Resins 
Pharmaceutical Products: D1 -Methionine, N-Acety!-DL-Methionine, Urethan USP 
Riboflavin USP, Intermediates. ° 


tonk cars, steel drums, pails; bricks in 





Alcohols: Ethyl (pure and all denatured formulas); 
Alcohol! Solvents SOLOX®, FILMEX®, ANSOL® M, ANSOL PR. 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amyl Alcohol, 
Fusel Oil, Ethyl! Acetate, Normal Butyl Acetate, Diethyl Carbonate, 
DIATOL®, Diethyl! Oxalate, Ethyl Ether, Acetone, Acetoacetanilide, 
Acetoacet-Ortho-Chloranilide, Acetoacet-Ortho-Toluidide, Ethyl Aceto- 
acetate, Ethyl Benzoylacetate, Ethyi Chloroformate, Ethylene, Ethy! 
Sodium Oxalacetate, Sodium Ethylate, ISOSEBACIC® Acid, Sebacic 
Acid, Urethan U.S.P. (Ethy! Carbamate), Riboflavin U.S.P., Pelargonic 
Acid, 2-Ethyl Heptanoic Acid. 


Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
oxidant), Calcium Pantothenate, Choline Chloride, CURBAY B-G®, Special 
Liquid CURBAY, VACATONE®, Menadione (Vitamin K;), DL-Methionine, 
MOREA® Premix, Niacin USP, Riboflavin Products, Special Mixes, U.S.1. 
Permadry, Vitamin Bz Feed Supplements, Vitamin D3, Vitamin E Products, 
Vitamin E and BHT Products. 








USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 





U.S.I. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 

Cleveland * Detroit * Kansas City, Mo. * Los Angeles * Louisville 

Minneapolis * New Orleans * New York * Philadelphia * St. Louis 
San Francisco 
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Walkway to efficient dust control 


Pangborn Cloth Bag Dust 
Collector on the job. This is 
just one of Pangborn’s com- 
plete line of wet and dry 
dust collectors. 


See those bags? They’re the collect in the 
Pangborn Cloth Bag Dust Collector. And 
they’re efficient! The cloth filter has proved 
the most practical method for collecting 
finely divided dry dusts. But Pangborn goes 
a step further. Pangborn engineering has 
not only adapted this design to increase its 
collecting effectiveness but has simplified 
its construction. This means you save 
money. The Pangborn Cloth Bag Collector 
offers maximum efficiency, yet is economical 
to buy, install and operate. 

Pangborn engineering is important to 
every dust-producing plant, regardless of 
the kind of collector needed. It is not 


Pangborn 


CONTROLS 


enough to put a dust collector within a 
plant. An efficient dust collecting system 
must be scientifically planned, designed and 
constructed to handle effectively a specific 
dust problem. This thinking is incorporated 
into every Pangborn proposal. 


The Pangborn Engineer in your area will 
be glad to go to work for you. He is a dust 
expert and will discuss your individual 
problem at no obligation. And, for more 
information, write for Bulletin 922 to: 
Pangborn Corp., 2600 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Dust 
Control and Blast Cleaning Equipment. 


DUST 





“Give your 
instruments 
a break...” 


SUN 


Here’s one product from the com- 
plete Honeywell accessories line: 
ET an instrument man make the per- 


fect match between instruments and 
accessories. Your Honeywell instrument 
sales engineer knows your process and its 
controls, and which accessories are best 
suited to both. He can choose from a broad 
line of charts, inks, thermocouple wire, 
wells and protecting tubes. 


Additional advantages gained from buying 
Honeywell accessories are service, economy 
and single-source purchasing. No shopping 
around. No need to “mix breeds.’’ And you 
can be sure that whatever you buy will be 
right for the job. Your Honeywell instru- 
ment sales engineer will see to that. Call 


him today .. . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 


2) 





CAST IRON T/C 
PROTECTING TUBES 


This is one of the protecting tubes 
recommended for use with molten 
aluminum or die casting 
applications. It can be used at 
maximum temperatures of 1300° F. 
in oxidizing atmospheres, and 
1600° F. in reducing atmospheres. 
Available in standard lengths of 
12, 18, 24, 30 and 36 inches, 


All Honeywell cast iron protecting tubes 
are Beta-gage checked for uniform 
concentricity . . . assuring maximum life. 


SHMUNUNUANUNIUHUUUUOUUUONOUOUNUOGOOUSEUGEOUAUOAAUUAEOAAEUGUUAEUAEUAET AEA 


Honeywell 


SHVMMOUNVNVUUUNUAVOANUUUUAUAUUUUUUOUAUNGUUAOUUAUAUAUUAAALULLAOALULOUSOEOUHOOSUGOAOOUSUNNENONnUAAA 
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American Cyanamid gets plant on time, within estimate 
through Pritchards GOOD FINANCIAL DESIGN 


Modern facilities like this new catalyst plant at 
Fort Worth, Texas have helped make American 
Cyanamid a foremost producer of industrial 
chemicals. The plant, which started with 
Cyanamid’s development of a more efficient way 
to make a catalytic cracking catalyst, is a superb 
example of how client-contractor team-work can 
pay off. Cyanamid furnished the process; 
Pritchard supplied the plant design and construc- 
tion service. By emphasizing the financial aspects 
of plant design while conforming to technical 
requirements, Pritchard engineers were able to 
make important savings on material and con- 
struction costs. As a result, the plant was com- 
pleted below cost estimates and will make a 
better return on investment than originally 
anticipated. 

Next time new facilities are being planned, 
put Pritchard on your team. In addition to top- 
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flight engineering and years of construction 
know-how, you'll get the services of a company 
that can bring a business viewpoint to the plan- 
ning table. Good financial design is your objective 
— Pritchard can best help you get it. Pritchard’s 
experience, gained in serving companies such as 
American Cyanamid, Allied Chemical, Dow, 
Frontier, Liquid Carbonic, Pure Carbonic, Mon- 
santo and Spencer Chemical, is at your service. 


“sr.Pritchardece. 


CONSTRUCTORS 


4625 Roanoke Parkway, Kansas City 12, Me. 


ENGINEERS © 


7 OFFICES IN CHICAGO, HOUSTON, PITTSBURGH, NEW YORK 
SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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(ss) National PVC Pipe 
tames unruly chemicals 
and gives 


maintenance-free 
performance 


USS National Polyvinyl Chloride Pipe resists chemical 
corrosion, does not permit build-up of internal deposits, 
cleans easily, installs easily, and has a low initial cost. 
What’s more, National PVC Pipe does not contaminate 
sensitive solutions. 

USS National Polyvinyl Chloride Pipe has a variety 
of uses in the chemical industry, because it handles 
acids, alkalies, salt solutions and alcohols with thessame 
impunity with which it transports water. 

Two types of USS National PVC Pipe are available: 
Normal Impact—for installations requiring the highest 
chemical resistance attainable, together with high 
strength and excellent creep resistance. 

High Impact—for installations requiring excellent 
chemical resistance and a high degree of toughness, 
even at low temperatures. 

USS National PVC Pipe comes in sizes from 4% inch 
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to 14 inches in diameter, and in Schedules A, 40, 80 
and 120. 

If you’d like more information, write to National 
Tube Division, United States Steel Corporation, 525 
William Penn Place, Pittsburgh 30, Pa. Ask for Bulletin 
No. 24. 


USS and National are registered trademarks 


“The world’s largest and most experienced manufacturer of 
tubular products”’ 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Stee! Export. Company, New York 
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LOOKING FOR MORE HEAT 


FROM THE FUEL YOU’RE NOW USING? 


AN AIR PREHEATER CAN 
PUT AN EXTRA 1000° INTO 
YOUR FURNACE 


You can get more heat — from the 
same amounts of your regular fuel — 
with a Ljungstrom® Air Preheater. 
An Air Preheater can recover as much 
as 1000°F from the exhaust of stills 


or boilers and return it to the combus- 
tion air of any kind of fuel-burning 
equipment. Extra furnace efficiency 
will in turn permit use of advanced 
boiler designs, finer controls and a 
more uniform, more profitable product. 

You save fuel with preheated air, 


too. Even if you recover only 45°F 
from stack gas, you’ll save 1% of your 
fuel bill. Recover 1000°F, and you can 
maintain present operating tempera- 
tures on 20% less fuel. 

There’s also less maintenance on a 
Ljungstrom-equipped furnace. Fuel 
burns more completely in preheated 
air, so there’s less slag, fewer deposits, 
higher availability of equipment. 
What you save on maintenance and 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17,N.Y. 


fuel alone will pay for your Air Pre- 
heater in two years or less. “Write- 
off” can be cut to as little as nine 
months if you use the extra capacity 
of a preheated furnace to boost prod- 
uct quality. 

Free facts on fuel savings 
One company’s fuel savings with an 
Air Preheater are factually described 
in an article by Oliver F. Campbell. 
Write today 
for your 
free copy. 





COOPER @ aALLoy 


THE VALVE AND FITTINGS ANSWER CORNER 


Cari Tyika, Cooper Alloy 
Technical Service 
Director, answers your 
questions on stainiess 
vaives and fittings. 


Q. How can one remedy a hydraulic hammer 
produced in a piping system during closing 
of a motor-operated gate valve? 

A. Hydraulic hammer indicates an exces- 
sive pressure buildup rate caused by too 
rapid a valve closing cycle. Lengthening 
the time of closure will eliminate this 
condition. 


Q. What to do about interruption of closure 
of motor-operated gate valve caused by the 
lorque switch cutting out when in the near- 
closed position? 


A. Increase the spring load in the operator 
torque cutout. Obviously, the disc when 
approaching the closed position develops 
across it larger pressure drops and resulting 
friction, which requires operating power 
in excess of the maximum passable through 
the torque cutout. 


@. Does V2B stainless alloy lend itself to 
use in valve discs? 

A. Yes. V2B’s corrosion and erosion resist- 
ance, plus its non-galling characteristics, 
are ideally suited for valve disc applica- 
tions. Typical Brinell hardness values 
range from 302, as cast, to 363 when 
annealed and hardened. V2B contains Mo, 
Si, Cu, and Be, and is easily machined in 
the quench-annealed condition (Brinell 
269). Corrosion resistance to H:SO,, HCl, 
H;PO,, and-their salts in the hardened 
condition exéeeds that of all other precipi- 
tation-hardehable alloys, and even 316- 
type stainless. Its resistance to highly 
concentrated hot HNO, however, is less 
than that of 304 and 316. 


Q. In open-shut operations, which type gate 
valve is preferable: wedge type, or parallel- 
faced disc type? 
A. This depends on many variables such 
as system pressure, temperature, and dif- 
ferential pressure across the disc. With low 
system pressures and temperatures, the 
wedge type is preferred for positive shutoff. 
With high temperature-pressure systems, 
however, since shutoff tightness is directly 
affected by pressure drop across the disc, 
the parallel-faced disc type is preferable, 
especially in regard to required stem torque 
and disc binding. 
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Thermon fills voids between body and tubing, providing continuous heat-fiow path between heating 
element and valve body. It can be easily removed for repair of leakage in tracers 


We've Cut 
Jacketed Valve Cost By 75% 


Standard Cooper Alloy stainless steel valve models with low-cost 
Thermon* jacket are designed for use in hot or cold service 


Thermon, a non-metallic plastic com- 
pound with highly efficient heat-trans- 
fer properties when factory-applied to 
standard Cooper Alloy stainless steel 
valves with conventional steam traced 
or thermal electric systems, permits 
all the performance advantages and 
none of the problems generally asso- 
ciated with jacketed units. You can 
even use standard piping without 
juggling sizes, and product contamina- 
tion, usually a big problem with most 
jacketed units, is not possible, because 
we have eliminated the need for com- 
plicated castings which are subject to 
hidden defects. 


What’s more, the costs are one- 
quarter of what you would expect to 
pay for jacketed valves. Thoroughly 
tested under all operating conditions, 
Cooper Alloy Thermonized valves have 
the high performance characteristics 
equal to the most efficient jacketed 


units, in operating temperature ranges 
from below zero up to 750°F. 


Cooper Alloy Thermonized valves 
make maintenance problems easy. 
Should tracer leaks develop, they can 
be quickly found and repaired. With a 
minimum of down time required, your 
processing operation can be continued 
without a great loss of productive 
hours and manpower. 


With Cooper Alloy Thermonized 
valves you get all the high quality 
features you expect in a Cooper Alloy 
product. You get high-performance, 
lower-cost jacketed valves, and you 
can get practically off-the-shelf de- 
livery to meet your production needs. 
For further details, request engineer- 
ing data folder from Cooper Alloy 
Corp., Hillside, N. J. 


*Thermon is a product of the Thermon Mfg. Co., 
Houston, Texas. 
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FLAMMABLES ENGINEERING BY PROTECTOSEAL 





FLAMMABLES CONTROL METHODS AND PRACTICES IN PRODUCTION, PROCESSING AND IN MAINTENANCE 





PUBLISHED BY THE PROTECTOSEAL COMPANY, CHICAGO, ILLINOIS 


CARRIER 


Polyester ure- 
thane-lined can 
prevents breakage 
of glass bottles 
containing hazar- 
dous liquids. Safe- 
guards transport- 
ing bottles thru 
plant-lab. 
Coupon No. 23 


WASTE LIQUIDS 
DISPOSAL 
BOTTLE 


Glass bottle in terne 
plate shell provides 
tor safe disposal of 
corrosive liquids- 
acids. Polyester ure- 
thane lining pre- 
vents breakage of 
bottle in transit. 


Coupon No. 24 








SAFETY 
DRUM PUMP 
Designed for flam- 
mable liquids— 
now made equally 
efficient for light 
oils. No safety su- 
pervision prob- 
lems—use a single 
pump for flamma- 
bles as well as 
non-flammables. 
Coupon No. 21 


Swivel Spout 
“tucks-away”. 


e WAREHOUSES: CAMDEN, N. J.; LOS ANGELES, CALIF. 


SPACE-SAVING 
SAFETY CAN 
Oval shape re- 
quires minimum 
storage space, per- 
mits natural, close- 
to-body carrying. 
Fiexible spout safe- 
ly speeds dispens- 
ing—no spillage. 
5-gal. capacity. 
Coupon No. 15 


NEW DEVELOPMENTS IN 
FLAMMABLES SAFETY FOR 
THE CHEMICAL PROCESS 
INDUSTRIES 


New developments in the safe, productive use of 
hazardous liquids occur frequently. Often, these 
developments result from the needs of a single 
Protectoseal user —needs for which adequate 
safeguards did not previously exist. When these 
developments can be applied to operations in 
other plants, they are made available. The ex- 
amples here are the most recent. 


TILT-TYPE 
SAFETY CANS 


Now available with 
space-saving wall 
bracket. Cans tilt 
easily to correct 
position for dis- 
pensing; swing 
back to upright po- 
sition after use. 


Coupon No. 22 


Use 

coupon 

for complete 
information 


LEAK-PROOF 
SAFETY 
FAUCET 


New Teflon O-Ring 
gasket impervious 
to most liquids— 
prevents leakage 
due to gasket de- 
tericration. Fau- 
cets available in 
stainless steel and 
brass. 
Coupon No. 17 


viscous 
LIQUIDS 
SAFETY CAN 


For storing, dis- 
pensing liquids 
such as rubber ce- 
ment. “Knife-like” 
closure blade over 
spout stops flow 
of liquid with clean 
“cutting” action— 
no sloppage. 
Coupon No. 20 


SAFETY DRUM 
VENT FOR 
END-BUNGS 


Fire-explosion 
safe flame arrester 
vent designed to 
fit end-bung open- 
ings of drums 
stored horizontal- 
ly. Stops leaks. 
Providespressure- 
vacuum relief. 
Coupon No. 16 


Teflon-O-Ring 


FLAMMABLES 
STORAGE 
CABINET 


Approved now by 
N.F.P.A.; Board of 
Standards & Ap- 
peals, City of New 
York; Penna. State 
Police Bureau of 
Fire Protettion— 
for storagé of up 
to 45 gals. 
Coupon No. 19 


FLAMMABLES ENGINEERING DATA FOR THE CHEMICAL PROCESS INDUSTRIES 


tS 36 VW 


Name 
Company Name 
Address 


City 


20 21 22 23 


Send Further Information On Items Checked Below: 
24 

(J Send Entire File Of New Developments In Safety 
(J Send Complete Catalog Of Protectoseal Equipment 


THE PROTECTOSEAL COMPANY 
1948 South Western Avenue 
Chicago 8, Illinois 
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Eye-level controls 


Efficient, modern operations call for the kind 
of operating convenience offered by Allis- 
Chalmers Dielectric Heaters. The controls 
are grouped at eye-level for quick appraisal 
of operating conditions. The entire unit is 
designed for easy accessibility. Wiring ar- 
rangements make inspection and mainte- 
nance simple and straightforward. 

Every detail of Allis-Chalmers Dielectric 
Heaters is designed to assure full capacity 
operations with minimum maintenance and 
supervision. Loadmaster control permits con- 
tinuous operation under maximum loads. 
Protective interlocks assure top safety. Os- 


Allis-ChaliImers Dielectric Heaters 


cillators and rectifiers are built to last for 
5000 hours or more. Heavy duty plate trans- 
formers assure large reserve capacity. 

The same extensive research, design and 
engineering facilities that produce these de- 
pendable dielectric heaters are available to 
you for expert application and installation 
guidance. And, Allis-Chalmers offers peri- 
odic checkup and fast emergency mainte- 
nance service. Call your nearby A-C man 
for details, or write Allis-Chalmers, Indus- 
trial Equipment Division, Milwaukee 1, 
Wisconsin. Ask for Bulletin 15B6431C. 


“tell all” at a glance 


Typical applications now using 
Allis-Chaimers Dielectric Heaters 


* Jelling rubber 

* Heating inert chemical powders 
* Preheating molding powders 

* Rayon drying 


ALLIS-CHALMERS 
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®* Twist-setting rayon cord 
* Heating plastic preforms 
* Setting glue joints 


A-5867 





GUARDIAN Gaskets are made in round, oval, 
square, flat side, diamond and pear shapes in 
practically any size. Thicknesses Ye”, .175”, and 
Y%%” depending on application. Centering 

devices include a steel ring type to assure 
accurate positioning and to avoid excessive 
compression, Also, loop type centering gvides are 
available which fit over opposite bolls. 


*Dupont Trademark +Garlock Trademark 


* SPIRAL WOUND 
GUARDIAN’ GASKETS 
for high temperatures and pressures 


against steam, oils, gases, liquids, including most chemicals. 
Constructed of spiral wound strips of “‘V’’-shaped preformed 316 
stainless steel alternated with layers of TEFLON. Spring action of 
V-shaped metal plies provides automatic reaction to compression, internal 
pressure variations, temperature changes. Provides excellent recovery 

to accommodate varying service conditions. Available to all ASA 
standards for pressures to 2500 psi and for temperatures to 450° F 

with TEFLON (with asbestos filler for temperatures to 1050° F). 
GUARDIAN Gaskets are another important part of the Garlock 2,000... 
two thousand different styles of packings, gaskets, and seals for every 
need. The only complete line. That’s why your Garlock representative 
can give you unbiased recommendations. Call your Garlock 
representative, or write for Folder AD-104. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 
For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 


Carntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 








FOR BENCH-SCALE REACTIONS IN Gow LAB... 
THIS NEW 300 ml. STIRRED AUTOCLAVE 


COMPACT + INEXPENSIVE 
EASY-TO-HANDLE 


CCCP CCC OPPS eeee 
eoeeeere ee ereee 
eeeee? "eee, 


ge" Your Choice Of Air Or ieee 


Electric Drive, ,,,.+°” 


O) 

+ 

*e 

*e 

"frees @eece eeoveeeee? 

"0 eeoee Ceeeeeeecvoreeeeeee® 
*Oe Cece eceeee 


Here is the answer to your need for a bench- 
scale stirred autoclave you can use in a wide range 
of pressure reactions. This new AE vessel has a 
capacity of 300 ml. and is designed for pressures up 
to 5000 p.s.i. at 650°F. It is a self-contained unit 
ready for connection to existing utilities in your own 
laboratory. Equipment includes agitator, cooling 
coils, electric heating, sampling tube, charging open- 
ing, gas openings and your choice of either air or 
electric drive. 
You'll especially like the compact size of 
this AE BENCH-SCALE unit. For example, the AE BENCH-SCALE Stirred Autoclaves are compact. 
unit shown here occupies a space of only 7” x 13” x Model ABA.300 shown here is 7” x 13” x 20” highs 
20” high. Simplicity of design and light weight are 
other features that assure easy handling and 
operation. 
The body of the vessel and all wetted parts 
are made of 316 stainless steel. A complete line of 
valves and fittings for use with the unit are also 


ilable. ( ) LAV FE; @& 
; i “complet oe are —— in Bul- yo Bie & . | 
etin -1. Send for your copy today. ENGINE ERS INC 
9 cs 


2932 WEST 22nd STREET, ERIE, PENNSYLVANIA 
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What do 


have to do 








At Chas. Pfizer & Co., Inc. Rockwood 
Cold-Forged Unions have to — 
@ measure up to exacting steriliza- 
tion pipe line service 
@ permit quick and easy inspection 
@ be easy to handle with no galling 
in make-up 
@ and be completely interchangeable 
Rockwood Unions have all of these 
advantages because — 


Rockwoodizing assures corrosion pro- 
tection. A special coating process, 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 


with 


ntibiotics? 


SH 
applied after threading, protects the ets sere re ee rr n er 
entire union. 

Color-Coding — permits quick and 
easy inspection. 

Hardness Differential assures tight 
seal. The male seat is specially treated 
to make it 150 Brinell harder than the 
female seat — no galling in make-up. 

Four Different Seats for every general 
piping requirement — each completely 
interchangeable — are available, tested 
and listed by Underwriters’ Labora- 
tories, Inc. 

Send for full information — 


ROCKWOOD SPRINKLER COMPANY 
2868 Harlow Street 
Worcester 5, Massachusetts 


Please send me prices and further 
data on the Rockwood Unions. 


Company 


Street 
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THE PRESSURES ARE HIGH...THE LIQUIDS 


CORROSIVE...THE PUMPS ARE ALDRICH... 


At the Houston plant of Rohm & Haas Co., this Aldrich pump alter- 
nately introduces caustic and brine into one phase of the acrylate 
process for producing acrylic monomers. 


The problem: Handle highly corrosive liquids at 3000 psi in a continu- 
ous process and not have severe maintenance problems. 


What Rohm & Haas did about it. Company 
engineers specified Aldrich 15¢’’ x 5’’ stroke 
Triplex Pumps for three reasons. 

1. Compact, heavy-duty construction makes 
Aldrich pumps ideal for high pressure service. 


2. Aldrich pumps are designed for easy main- 
tenance. Fluid-end sectionalization permits 
quick removal of valves for inspection or 
replacement. No special tools are required. 
3. Aldrich engineers can draw upon a vast 
store of experience when it comes to selecting 
the right materials for any pumping job. In 
this case, the entire fluid end . . . working 
barrel, suction and discharge manifolds . . . 
are forged Monel. Valve seats are Haynes 


Stellite. Valves and plungers are K Monel. 


Results: According to the Plant Manager of 
the Houston plant, ‘‘maintenance require- 
ments have decreased and pumping produc- 
tion improved. These Aldrich pumps lend 
themselves to easy maintenance.” 


How Aldrich can help you. Solving pumping 
problems like this requires specialized engi- 
neering skills and experience. We have those 
skills, and our experience comes from years of 
working with the chemical industry. We wel- 
come the opportunity to discuss your specific 
problems... no matter what the liquid or how 
high the pressures. Aldrich Pump Company, 
3 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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Roy Trahan photo 


Part of the Petroleum Chemicals Inc. installation at Lake Charles, La., 


show ng the two Air Liquide units mentioned below. 


Low-temperature separation at its best! 


Pure nitrogen for the ammonia and for the liquid 


The large and complex project of Petroleum Chem- 
icals Inc. and Calcasieu Chemical Inc., at Lake 
Charles, La., is typical of the wide scope and adapt- 
ability of low-temperature gas separation. 

At the P.C. ammonia producing plant, a raw 
hydrogen feed stream containing platformer, buta- 
diene, hydroformer and ethylene cracking off gases, 
is treated by an Air Liquide low-temperature nitro- 
gen scrubbing unit. It is the largest of its kind to 
handle such a variety of feed streams. 

The resulting ammonia synthesis gas, in correct 
hydrogen-nitrogen ratio and containing less than 
20 ppm of total impurities (CO + Oxygen), is rated 
at the ammonia equivalent of 310 tons per day. 





Thousands of Air e Air separation--oxygen, @ Natural gas lique- 

Liquide plants of nitrogen, and rare faction. 

@ Pure CO production. 

e@ Heavy water — for 
atomic reactors. 

some of them. @ Refinery gas separation. a ecenel 


© Methane purification. Helium recovery. 


every type are in use gases. 
throughout world » Coke-oven gas separa- 
industry. Here are tion. 











In Canada: L’AIR LIQUIDE, 1111 Beaver Hall Hill, Montreal, Que. 
In Europe: L’AIR LIQUIDE, 75 Quai D’Orsay, Paris, France. 
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nitrogen scrubbing is produced in an Air Liquide air 
separation plant rated at 100 tons of oxygen per day. 
Both units will maintain the same product purities 
even at 60°, capacity. 

The Calcasieu Chemical plant, with an Air Liquide 
180-ton-per-day oxygen unit, uses the gas directly 
to manufacture ethylene oxide. This unit, differing 
from the conventional design, is a low-pressure 
regenerator type producing at the required pressure 
of 225 psig using liquid oxygen pumps. This special 
Air Liquide cycle eliminates the problems of oxygen 
compressors and results in a safe plant with lower 
power consumption and good process control. 

Behind these achievements is more than half a 
century of design and engineering experience which 
can help you solve your own low-temperature 


problems. 


For complete information, write or call 
AMERICAN 


OLDEST IN EXPERIENCE — NEWEST IN DESIGN 








DEVELOPMENTS... 


| PROCESS FLOWSHEET c.s. crovas 








Within this graphitization 
furnace, Freon gas decom- 
poses to form halogens that 
unlock boron and vanadium 
from graphite. .. . 


Purifying Route to Nuclear-Grade Graphite 


With demands for’ nuclear- 
grade graphite keyed to rapidly 
advancing reactor technology, pro- 
duction facilities must be geared 
to meet a wide variety of exacting 
specifications. For those specific 
applications where reactor design 
demands extremely high-purity 
graphite, National Carbon Com- 
pany, Division of Union Carbide 
Corporation, employs complex 
processing techniques. 

Since the birth of the budding 
nuclear industry, hundreds of mil- 
lions of pounds of graphite puri- 
fied by various means have been 
used to moderate and shield nu- 
clear reactors all over the world. 
Graphite’s low neutron capture 
cross-sectio: «absence of a practical 
melting pei , high thermal con- 
ductivity, increased strength at 
high temperatures, relatively low 
cost, general availability, and ex- 
cellent machinability make it im- 
portant in reactor operation. 


> Must Be Pure—Neutron econ- 
omy is the key factor in many nu- 
clear applications, and the gra- 
phite must be free of impurities 
such as boron and vanadium that 
are notable neutron’ grabbers. 
Though usually present in only 
a few parts per million, boron’s 
high neutron affinity makes it by 
far the worst offender among com- 
monly-encountered impurities. 

Too, density is maintained 
within narrow limits to control 
fuel spacing and loading. Though 
unrelated to density, imperme- 
ability has become more-and-more 
important with the development of 
gas-cooled reactors. 

National Carbon reduced perme- 
ability to gas flow, at a l-atm. pres- 
sure differential through a 1-cm. 
cube of graphite, from 300 ml. to 
approximately 0.0004 ml. in new 
grades of nuclear graphite. 

> How It’s Purified—To meet 
these stringent product-purity re- 


quirements, National Carbon im- 
poses strict quality controls on its 
graphite-producing process from 
beginning to end. 

Pitch-impregnation step inter- 
posed between baking and graph- 
itizing maximizes density (as is 
also done for some non-nuclear 
grades). Graphitization for longer 
periods at higher-than-normal tem- 
peratures (5,000-5,400 F.) assures 
maximum volatilization of low- 
boiling impurities such as silicon, 
calcium, aluminum, and magnesium. 

To free graphite of high-boiling 
impurities such as boron and 
vanadium, Freon (dichlorodifluo- 
romethane) gas is forced through 
the graphitizing-furnace bed. At 
the high graphitizing temperature, 
Freon dissociates to form free 
chlorine and fluorine. 

Resulting gas mixture attacks 
boron and vanadium impurities, 
converting them to volatile boron- 
trifluoride and  vanadium-chlo- 


ape, Unfold Flowsheet Samm) 
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Petroleum 
Coke 


GAS-FIRED 
ROTARY KILN 


rides. Impurity-bearing gases dis- 


charge from the furnace, leaving 
behind high-purity graphite with 
a boron content as low as one part 
in ten million. 


© Process Fow—A _ 125-ft.-long, 
gas-fired rotary kiln calcines petro- 
leum coke at a maximum tempera- 
ture of 2,750 F. to drive off and 
burn its 7-16° volatile hydro- 
carbon content, thus minimizes 
bulk changes in the steps to fol- 
low. 

Coke, conveyed through 
under a water spray, is cooled and 
thus readied for screening. Cooled 
coke feeds a multideck screen 
which sifts coarse, intermediate 
and fine fractions. 

Coarse heads recycle through a 
roller crusher and multideck 
screen; intermediate fraction 
(U. S. Standard, —20 mesh) is con- 
veyed to bins for storage; roller 
mill crushes fines to a U. S. Stand- 
ard 200 mesh flour which is also 
conveyed to storage bins. 
> Scrambling Coke and Pitch— 
Steam-heated, rotary mixer blends 
screened coke flour and particles, 
supplied from storage bins, with 
pitch which melts at the 330 F., 
mixing temperature. Air tumbler 
cools pitch-coke mixture by ex- 
posure to ambient air. 

Hydraulic extrusion press com- 


tubes 





200-mesh 





ROLL 
CRUSHER 


Cooling 
water 


COOLER 





ROLLER MILL 











STEAM-HEAT 
ROTARY MIX 





MULTI-DECK 


pacts the coke-pitch mixture into 
Standard cross sec- 
to a little 


“green bars.” 
tions range from 43 in. 
more than 16 in. square. Bars are 
either air or water cooled to 
harden the pitch binder and thus 
prevent distortion during further 
handling and storage. 

Overhead crane handles bars in 

charging a gas-fired baking fur- 
nace. Coke-sand mixture, tightly 
packed around the green bars, 
prevents distortion of shape as 
they are heated above melting 
point of pitch binder. 
PSix Weeks of Fire—In a 
tinuous baking cycle, volatile hy- 
drocarbons are displaced from 
pitch binder at about 570 F. As 
temperature increases to about 
840 F. considerable shrinkage oc- 
curs as binder hardens. Tempera- 
ture increases to approximately 
1830-F., baking temperature. En- 
tire cycle, including cooling period, 
takes up to 6 weeks. 

Impregnation with pitch binder 
maximizes final product’s density, 
is carried out in a vertical auto- 
clave. Baked bars are first loaded 
into a vessel for preheating to 
480 F. Vessel is lowered into the 
autoclave, which is then sealed 
shut. Evacuation to less than 1/10 
atm. followed by rapid charging 
with hot pitch under 


con- 


of vessel 


SCREEN 


100-psi. pressure assures thorough 
impregnation of bars. 

> Ready for Graphitization—Pitch- 
impregnated are positioned 
between head electrodes of an 
Acheson resistance furnace. Gran- 
ular coke-sand mixture, packed be 
tween stacks of bars, holds them 
in position and is replaced with 
fresh pack on each loading to pre- 
vent contamination. 

Electric power, supplied to the 
furnace at the rate of from 600 to 
1,000 kw., heats the bars to 5,000 
5,400 F. During the heating cycle 
Freon gas is forced into the furnace 
bed pores. 

P Gases Attack 
orine and chlorine formed by 
Freon dissociation react with im 
purities. Resulting volatile 
reaction products exhaust upward 
through a vented hood over the fur- 
then through that 
objectionable such 


bars 


Impurities—I*lu 


Las 


nace, scrubber 
removes 
as BF,. 

Resulting high-purity 
bars, removed from cooled graphi 
tizing furnace, are stored to await 
machining. 

White-gloved operators wrap nu 
clear-grade graphite bars in boron 
free paper and stack them in unit 
loads on special pallets wrapped 
with polyethylene to weatherproo! 
them during shipment. 


gases 


graphite 


CALCIN 
volatile 





200-mesh flour . 


COOLER 
(AIR TUMBLER) EXTRUSION 
PRESS 


STEAM-HEATED 
ROTARY MIXER. 
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CALCINATION: Gas-fired rotary kiln, 125 ft. long, calcines coke to drive off and burn PITCH IMPREG 
volatile hydrocarbon content, thus stabilizes coke’s bulk density. bars are preheat 






















GRAPHITIZATION 
AND PURIFICATION 
FURNACE 


SCRUBBER 








BAKING 
: ee FURNACE 
MACHINING 
(Alternate) 








Nuclear- 
Grade Graphite 
to Packaging 
regen and Shipping 






WATER COOLING sie ces 
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REGNATION: Vessel, charged with baked 
heated, is lowered into vertical autoclave. 
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GRAPHITIZATION AND PURIFICATION: Crane operator removes graphite bars 
from furnace bed, where they were graphitized and purified. 











When you change drives... 
Don’t Settle for Less than the BEST 


CONVERT TO RELIABLE 
R/M POLY-V° DRIVE! 


This gas compressor drive was rough on V-belts . 


until Wilson Supply Company installed trouble-proof 


R/M Poly-V Drives on all 200 HP units. Today, R/M’s 
patented, space-saving transmission drive assures a 
degree of power-packed performance and dependability 
not possible with any available V-belt drive! 

Major causes of V-drive trouble are engineered out of 
Poly-V Drive. It features a single unit, V-ribbed belt 
not an assembly of V-belts that become unmatched and 
prevent complete power delivery. Full contact between 
Poly-V Belt ribs and specially designed sheave grooves 
keeps belt position constant ... maintains groove shape 
and profile regardless of wear—with less wear on belt 











@ ELIMINATES “MATCHING” 
PROBLEMS 


A SINGLE UNIT across full width of 
sheave—NOT on assembly of 
SEVERAL V-BELTS 


Poly-V 


WV 


V-Belts 

ae eat ga fe 
@ MORE UNIFORM POWER 
@ IN LESS SPACE 


Uninterrupted strength member full 
width of sheave provides higher 
horsepower capacity with less stretch 














—in less space. 











PITCH ‘Sale PITCH 
LINE rt iiNE 
| 
Be 
FULL 
NO LOAD 
CHANGE cecnats 
IN PL LOAD 


@ MAINTAINS GROOVE SHAPE 
@ COMPLETE CONTACT-PRESSURE 
@ MORE CONSTANT SPEED RATIO 
Sheave grooves do not wear out of 
shape. Full and complete contact- 
pressure of rubber-to-sheave main- 
tains groove profile. Maintains con- 
stant pitch and speed ratio 


-- ‘MORE USE PER DOLLAR”’ 











and sheaves even under toughest drive conditions! 
Speed ratio is unchanged. And because Poly-V Belt has 
uniform, uninterrupted strength member across the 
sheaves, Poly-V Drive will reliably deliver up to 50°; 
more power in the same space as a multiple belt drive 
or equal power in as little as ° the space! 

Let an R/M representative show you how Poly-V* 
Drive can give you more power delivery, more drive 
dependability ... ““More Use per Dollar” than the drive 
you now use. Just two cross sections of Poly-V_ Belt 
meet every heavy duty power requireme: Write 
for Bulletin M141. 


WHEN YOU CHANGE DRIVES...CONVERT TO R/M POLY-V DRIVE AND BE SURE! 


*Poly-V is a registered Raybestos-Manhattan trademark, 


RM 954 


BELTS * HOSE © ROLL COVERINGS «© TANK LININGS « INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


Other R/M products: Abrasive and Diamond Wheels ¢ Brake Blocks and Linings ¢ Clutch Facings ¢ Asbestos Textiles ¢ Mechanical 
Packings @ Engineered Plastics @ Sintered Metal Products @ Industrial Adhesives @ Loundry Pads and Covers @ Bowling Balls 
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Now you can predict service life because Byers PVC Pipe Engineering brings a factual approach to piping system desig). 


FACT: Byers PVC Pipe 


performance data 


is available on corrosion 
resistance, allowable stress, 


temperature, pressure, 
impact, vibration, etc., etc. 


A testing program of major proportions gives substance 
to Byers PVC Pipe performance data. The facilities, 
techniques and extrapolation brought into play assure 
our customers predictable service life. 

There are no wild claims in the Byers camp. Just facts. 
Many and various tests have revealed the potential for 
our pipe. Our recommendations are necessarily conserva- 
tive. We know what our pipe can do, and would like you 
to share our confidence. 

Since each manufacturer’s PVC pipe has its own unique 
properties, compilation of test data is a must. An evalua- 
tion of our PVC pipe performance data will save you 





nee ac ; me stds eo 3 Serna A section of the laboratory where Byers PVC Pipe 
installation and maintenance dollars. ( all a Byers field runs the gamut of physical tests to determine long 
representative for details. A. M. Byers Company, Clark _ term pressure data. General Tire and Rubber 
$i Bib ‘th 99 Da aa eee Company's Bolta Products Division in Lawrence, 
Building, Pittsburgh 22, Pennsylvania. Menendanetiats tea dhe at the lehenetine 





‘B BYERS PVC PIPE g@ 


o 4 
Write our Engineering avn * 
Service Department for 
copy of this new 32- 
page illustrated cata- | 
log on Byers PVC Pipe. 
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New way 


to pump “dangerous” liquids safely 


Goulds vertical process pump 
Fig. 3181 for handling highly 
volatile, inflammable, toxic, ex- 
plosive or other dangerous liq- 
uids. 

Here’s a pump that can’l leak dan- 
serous liquids... and lets you pump 
al extreme temperatures, 

It's Goulds Fig. 3181 tripod- 
mounted vertical centrifugal proc- 
css pump—a new pump specially 
designed to handle two of your 
toughest jobs: 

1. Lets you handle highly vola- 
tile, inflammable, Loxic, explosive or 
other dangerous liquids safely. 
Pumpage iscompletely isolated from 
the atmosphere. 

2. Lets you pump liquids at ex- 
tremely low or high temperatures 


(Gauimus 320° to plus 550° F.). The 


fluid end of the pump is well insu- 
lated from the bearings, mechanical 
seals, and driver and is free to ex- 
pand or contract without binding 
or distortion. 

A closed adapter and column 
allows the introduction of a pres- 
surized inert gas or clear compatible 
liquid which isolates bearing and 
upper stufling box. Proper control 
of gas or liquid prevents contact 
with outside elements. 

Available in) stainless steel or 
other corrosion-resistant metals. 
Capacities to 800 GPM and heads 
up to 300 feet, 

Find out how you can pump liq- 
uids with complete safety and at 
extreme temperatures by contacting 
your nearest Goulds Pumps repre- 
sentative, or write for Bulletin No. 


-7 9 


For highly corrosive liquids 
GOULDS-PFAUDLER glassed pumps 


Glass permanently fused to metal at 
all parts that contact pumpage 
vives you extra protection against 
COl rosion. 

Use Fig. 3182 where liquid to be 
handled is highly corrosive or where 
non-adherence or no metallic con- 
tamination is required. 

‘Temperatures up to 350° F. on 
all acids except: hydrofluoric. Ca- 
pacities to 700 GPM, heads to 140 ft. 


Ask for Bulletin 727.3. 


GOULDS PUMPS, INC. 
Dept. CE-118, Seneca Falls, N. Y. 











PUMPS FOR THE 
PROCESS INDUSTRIES 
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ngineering Progress Report 
FROM UNION CARBIDE CHEMICALS COMPANY 





Acetonitrile boosts butylene throughput 58%, 
saves $3,000,000 capital investment 


Unusual solvent useful in saturate-unsaturate and olefin-diolefin separations 


TABLE | RELATIVE VOLATILITIES OF THE C, HYDROCARBONS IN AQUEOUS ACETONITRILE, 120 psia 


By using acetonitrile as an extractive 























distillation solvent, Shell Chemical Cor- —— ——_——____-_—_+ 
poration has boosted throughput of the | Total Solvent Concentration, 80%m | Total Solvent Concentration, 85%m 
existing butadiene feed-preparation unit Cok RRR ee a ee 
58% in their Torrance plant. Minor Water in Solvent Water in Solvent | Water in Solvent Water in Solvent 
engineering changes for the unit cost Component 15%m 257m 1S%m 257m 
$148,000: it has been estimated that a iptapingr | BA — 
similar throughput increase through new Isobutane 1.638 1.673 1.637 1.674 
construction would cost about $3,000,000. n-Butane 1.332 1.347 1.348 1.368 
Development work and operating expe- Isobutylene 1.013 1.013 1.013 1.013 
rience have shown that acetonitrile’s Butene-1 1.000 1.000 1.000 1.000 
unusual solvent properties should prove t-Butene-2 0.861 0.856 0.865 0.861 | 
f useful in other saturate-unsaturate and cis-Butene-2 | 0.821 0.813 0.827 0.820 
H olefin-diolefin separation processes. Butadiene-1,3 | 0.639 0,599 0.645 0.604 
ADVANTAGES OF ACETONITRILE Water =| 0.08 —_ pi — = 
4 Acetonitrile has boosted capacity in the Acetonitrile | 0.043 0.038 ats 0.033 
Shell plant because it increases the spread a jag oa | 
in boiling points of the Cy hydrocarbons OPERATING COST REDUCTIONS For this information, call the nearest 
being distilled. Thus, separation of the The butadiene feed-preparation unit CARBIDE Technical Representative—or 
hydrocarbons is more efficient than with operating on acetonitrile has less solvent- write, Department B, { nion Carbide 
either acetone or furfural. Relative vola- loss than one operating on acetone. Thus, Chemicals Company, 30 East 42nd Street, 
tility of n-butane compared to butene-1 solvent make-up costs are no higher with New York 17, New York. 
is about 1.25 with acetone and about 1.30 acetonitrile than with acetone. Steam and Nothing herein shall constitute a ree- 
{ with furfural. Acetonitrile increases this pumping costs have also been reduced be- ommendation to practice any invention 


ratio to almost 1.4. The spread in boiling 
points of butene-1 and butadiene is also 
increased. The table gives data on the rela- 
tive volatilities of C, hydrocarbons in 
aqueous acetonitrile systems. 

After the extractive distillation has been 
completed, acetonitrile can be completely 
recovered from the butane and butylene 
streams with greater ease than acetone. 
This increased recovery efficiency is due to 
the high distribution coefficient of ac- 
etonitrile in water/hydrocarbon systems. 


ENGINEERING CHANGES MINOR 
Because of the similarity of the physical 
properties of acetonitrile and acetone, it 
is not necessary to change the operating 
pressure of extractive distillation columns. 
Shell engineers made only minor changes 
to their unit. Besides a larger reboiler and 
a new pump, two heat exchangers were 
switched and the solvent recovery column 
was connected to vacuum operation. 
Aqueous acetonitrile systems do not foul 
exchanger systems. Corrosion due to 
hydrolysis of solvent at reboiler tem- 
peratures is minimized by pH control. 


cause reflux and circulation rates are lower. 
This is true even at reduced feed rates. 


ACETONITRILE USEFUL 
IN OTHER PROCESSES 


Acetonitrile is effective in other satu- 
rate-unsaturate and olefin-diolefin separa- 
tions. This heat-stable extractant is useful 
in ethylene-ethane, propylene-propane, 
and cyclopentadiene-cyclopentane sepa- 
rations. The boiling point spreads between 
pentadienes, such as isoprene, and pen- 
tenes are also increased. 

In liquid-liquid extraction processes, 
acetonitrile is effective in removing tars, 
phenols, and color bodies from hydro- 
carbons. Acetonitrile is also useful as a 
selective solvent for fatty acids. 
INFORMATION AVAILABLE 

If you’re looking for increased efficiency 
in your extractive distillation or liquid- 
liquid extraction processes, acetonitrile 
could be the answer. Detailed information 
on acetonitrile as an extractive distillation 
solvent along with information on azeo- 
tropic mixtures of acetonitrile is available. 
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covered by any patent without permission 
of the patent owner. 


“Union Carbide”’ is a registered trade-mark 
of Union Carbide Corporation. 
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150-800 POUNDS SERVICE 
2000 POUNDS COLD, W.O.G. 
SIZES 4” THRU 2” 








HAN DWHEEL 


Knobs provide a sure grip for 
easy opening and closing. 


Extra deep for longer 
life of packing. Stain 
less steel packing gland 
studs and nuts for cor 
rosion resistance 


TE cancer 


Stainless steel, spiral 
wound, and asbestos 
filled. Unexcelled for 
high temperature and 
high pressure services. 


Gi. FORGED STEEL BODY 


Forged materials are uniform in 
structure, fine grained, and free 
from porosity. Hexagon ends for 
easy installation 


®Trade mark of Union Carbide Chemicals Co. 
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13% Chrome stain- 
less steel. A special 
high melting point 
alloy yoke nut assures 
prolonged wear resist- 
ance. 


GS weoce 


13% Chrome stain- 
less steel of approxi- 
mately 500 Brinell for 
longer wear. 


, 


13% Chrome stainless 











steel, hard faced with 
*HAYNES STELLITE or 
equivalent for stubborn 
resistance to seat wear. 








Seating surfaces are precision machined 
to close tolerances for drop tight opera- 
tion. Rigid inspection of finished parts 
is followed, after assembly, by final 
pressure tests of body and seats. 


Address Dept. 24A-FC. 


HENRY VOGT MACHINE COMPANY, Louisville, 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Camden, N. J., St. Louis, Charleston, W. Va., Cincinnati, 


FORGED STEEL 





VALVES 
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Extremely Low Temperatures 
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... Production and Commercial Uses 


O. ARNOLD HANSEN, Engineering Consultant 


Linde Co., Div. Union Carbide Corp., Tonawanda, N. Y. 


Ow temperatures are always 
lw achieved by the expenditure 
of energy to create a condition 
where heat can be absorbed at low 
temperatures and then dissipated 
at a higher temperature. The sim- 
plest manifestation of cooling is by 
the change of phase as represented 
by melting ice or evaporating water. 
This shows only a part of the sys- 
tem. For a complete cycle, the 
water must be returned to ice and 
the vapor returned to water by ex- 
traction of heat. These transfor- 
mations require energy to create 
the proper conditions for dissipat- 
ing the heat at a higher tempera- 
ture. 

Change of phase is used to 
achieve’ very low temperatures. 
When liquid helium is evaporated 
under extremely good vacuum, a 
temperature of about 2 R. is ob- 
tained. Helium III has been used 
down to 0.5 R. This temperature 
represents about the minimum value 


ENGI 


A CHEMICAL 


NEERING 


that can be achieved from change 
of phase transformations. 

For temperatures below 2 R., the 
magnetic properties of salts are 
used. The principle is somewhat 
analogous to change of phase. In 
practice, a specimen of salt is cooled 
to the lowest temperature possible, 
as by contact with helium evapo- 
rating under reduced pressure. 
When the salt is cold, a magnetic 
field is induced in the salt. This 
causes an alignment of the elec- 
tronic spins and the dissipation of 
heat caused by this motion. 

When this heat has been dissi- 
pated to the cooling bath, the field 
and thermal contact to helium are 
removed. The electronic spins re- 
vert to their original and in doing 
so, absorb an amount of heat equal 
to that dissipated in the alignment 
step. The heat can only come from 
the salt itself, so its temperature 
drops. The lowest temperature pos- 
sible in this way is about 0.002 R. 
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Phase Change Produces Maximum Refrigeration Effect Per Unit Weight of Material, Fig. 1 


Phase Change: Induced Evaporation 


Constant P 





Temperature 














Entropy 


Joule-Thomson Effect: Throttling 


High Low 
pressure pressure 


Expansion 
valve 


Constant P. 
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Entropy 


Temperature 


ee 











Production of Cryogenic Temperatures 


Refrigeration producing machin- 
ery falls generally into three types: 
change of phase, Joule-Thomson 
effect and expansion engine. 

The three systems are shown 
schematically in physical form and 
on a temperature-entropy diagram 
in Fig. 1. Note that the phase 
change arrangement provides a 
maximum of refrigeration per unit 
of material. However, this system 
can not be used under all conditions. 
A specific operation may dictate 
that one of the other two systems 
or a combination of two or three 
arrangements may be most suitable. 


How Change of Phase Works 


In the change of phase system, a 
fluid is compressed and condensed 
at a high pressure, and then evap- 
orated at a lower pressure. The 
heat of vaporization represents the 
refrigeration available for use. 
From the low pressure, the fluid 
must be re-compressed to the high 
pressure again. Except for those 
cases where there is good use made 
of countercurrent heat exchange 
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between the low pressure and high 
pressure streams, the compression 
ratio becomes considerable for 
large temperature changes. Hence, 
multi-stage compression may be 
required, 

Further, the fluid must have an 
appreciable density at the expanded 
condition to permit use of reason- 
ably sized machines. This limits 
the low temperature range of the 
commercial refrigerants, ammonia 
and carbon dioxide, to temperatures 
above the cryogenic region. But 
they are widely used as the warm 
end of the cascade system of re- 
frigeration. 

In this system the ammonia ma- 
chine, for example, supplies refrig- 
eration at a nominal low tempera- 
ture, say —60F. This refrigeration 
is used in the condensing portion 
of a second refrigeration system 
which uses a lower boiling fluid to 
operate between temperature limits 
in the region of —60F to —300F. 

Additional steps can be used to 
obtain refrigeration at a lower 
temperature, or the two steps can 
be expanded in scope. By the 


Expansion Engines: Remove Work 


High pressure 


=| 


Low P and T. 


Constant P 


Temperature 








Entropy 


proper selection of fluids and oper- 
ating ranges, the machinery for 
providing refrigeration at very low 
temperatures can be made quite 
compact and efficient. 

The vapor pressure of gases 
which may be considered cryogenic 
fluids when in the liquid state are 
shown in Fig. 2. Other physical 
characteristics of some of these 
are shown in Table I on the next 
page. 

Difficulty of achieving cryogenic 
temperatures in a single stage can 
be demonstrated by following the 
carbon dioxide line from a pressure 
of about 70 atm. at 86F. to a pres- 
sure to 0.14 atm. at —150F. The 
expansion can be achieved quite 
readily, but the re-compression to 
the high pressure needed for dissi- 
pating heat at nominal temperature 
requires multi-stage machines. 
Even then the lower pressure stages 
would be extremely bulky. 


Consider Joule-Thomson System 


In the Joule-Thomson system, a 
compressed gas is permitted to 
expand through a nozzle. Under 
the proper temperature and pres- 
sure conditions for the gas being 
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handled, there will be a reduction 
of temperature coincident with the 
drop in pressure. Usually the ex- 
panded and expended gases are 
conducted in countercurrent heat 
exchange to the incoming high 
pressure gases. These incoming 
gases are cooled to lower and lower 
temperatures before expansion. The 
process can be carried to the point 
where there will be some liquid 
phase material in the nozzle dis- 
charge. 

At one time, the Joule-Thomson 
system was used as the sole means 
of producing refrigeration in the 
cryogenic region. Now it is prac- 
tically universal to combine the 
Joule-Thomson system with the 
expansion engine, and sometimes 
also with the conventional refrig- 
eration system for more economical 
operation. 

Other systems are more econom- 
ical in their field, and in some cases, 
are essential to provide the pres- 
sure-temperature conditions for 
effective operation of the Joule- 
Thomson system. But the Joule- 
Thomson system has the advantage 
that a condensed product can be 
achieved directly from the nozzle. 


Compare Expansion Engines 


When a compressed gas is ex- 
panded in an engine, doing useful 
work, the temperature is reduced 
because of the removal of energy. 
The temperature’ reduction is 
greater than for the Joule-Thomson 
effect, making the system more 
efficient and better adapted to large 
scale work. The expansion may be 
from room temperature to a cryo- 
genic temperature at the exhaust. 

Generally the gas at the suction 
end has been cooled by heat ex- 
change with waste gas or by a 
secondary phase-change refriger- 
ation system. The expansion proc- 
ess is generally accomplished in a 
reciprocating expansion engine 
where the volume handled is small 
and the pressure ratio is great. The 
expansion turbine is better suited 
for large flow volumes and rela- 
tively low expansion ratios. 

Expansion of relatively small 
flow volumes from high pressures of 
about 500 to 3,000 psi. down to 
pressures of 20 to 100 psi. with 
high enthalpy drop is most con- 
veniently performed in reciprocat- 
ing expansion engines. The maxi- 
mum capacity of a single cylinder 
may be as much as 1,000 scfm. in 


commercial machines, Gas is ad- 
mitted to the cylinder and dis- 
charged through timed inlet and 
exhaust valves, operated by out- 
board or overhead rockers and push 
rods. Valve springs are usually lo- 
cated on the valves, but for smaller 
engines may be placed within the 
crankcase. Expansion engines are 
usually single acting, although 
double acting engines have been 
used, 

Flow control with expansion en- 
gines is usually obtained by varying 
the cut-off, which is the length of 
time the inlet valve is open during 
the expansion stroke, either by 
manual or automatic means. The 
timing of the exhaust valve usually 
remains fixed. In some cases, speed 
can also be varied. Thus, a fairly 
wide range of flows and pressure- 
ratios can be handled by a single 
engine. A typical indicator card 
for an expansion engine operating 
between 1,700 psi. to 75 psi. is 
shown in Fig. 4. 

Efficiency based on actual en- 
thalpy change compared to isen- 
tropic enthalpy change varies from 
70 to 82%. This efficiency depends 
upon the volume handled and the 
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pressure ratio. It is also somewhat 
dependent upon the maintenance of 
the machinery. 

In the design of expansion en- 
gines, the cylinders may be made of 
cast stainless steel, bronze or iron, 
depending upon the pressure. The 
piston may be constructed of cast 
iron or bronze, using several cast 
iron piston rings for sealing. Metal 
segmented packings are usually 
used around the piston rod. All 
parts of the valve gear must be de- 
signed for impact loading. Valve 
and seat inserts are usually hard 
faced for long life. 

In larger machines, steam or hot 
water is sometimes circulated in 
jackets around the piston rod pack- 
ing and cylinder to insure adequate 
lubricant flow to the moving parts. 
Petroleum oil with a low pour point 
is used for lubrication. In smaller 
machines, or if lubricant can not be 
tolerated in the working fluid, 
plastic rings operating in a chrome 
plated cylinder may be used, 

Expansion engines may be loaded 
either by an integral compressor 
pumping a fluid through a pressure 
ratio selected to use the available 
power or by shaft connection to a 


Vapor Pressures of Gases Which Behave as Cryogenic Fluids 


$7—~Vopor pressure, atm. 
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LOW TEMPERATURES .. . 


separate rotating machine. Operat- 
ing speeds of expansion engines are 
comparable to those of reciprocat- 
ing compressors of the same gen- 
eral physical size, and range from 
100 to 500 rpm. Flywheels are used 
as required to maintain smooth op- 
eration. 

Early arrangements usually cou- 
pled the expansion engine to a 
single compression cylinder on the 
same frame. Another arrangement 
shown in Fig. 3 connected two ex- 
pansion cylinders on one frame with 
two compressor cylinders on an- 
other frame by means of a common 
crankshaft and flywheel. More re- 
cent arrangements connect the ex- 
pansion engine directly to a com- 
pressor shaft or add the expansion 
cylinder onto the end of a com- 
pressor cylinder driving through 
the same piston rod. The engine 
thus runs at essentially constant 
speed. Small expansion engines are 
usually built as vertical engines. 
These engines have cylinder diam- 
eters less than five in. They are 
loaded by a separate belt-driven or 
direct-connected machine. 

Fluids handled by expansion en- 
gines include air, nitrogen, hydro- 
gen, methane and other hydrocar- 
bon gases. Exhaust temperatures 
range down to liquid hydrogen tem- 
peratures of about —432 F. 


Turbines Handle Large Flows 


For fluid expansion applications 
involving pressure ratios below 
about 10:1 and flow volumes from 
50,000 scfh. up to more than 1,500,- 


000 scfh., expansion turbines are 
usually used. 

Expansion turbines are either 
axial flow impulse or radial inward 
flow reaction types. Each has its 
own particular advantages and dis- 
advantages depending upon the ap- 
plication and operating conditions 
involved. Axial flow turbines may 
be either single or multistage while 
radial flow turbines are usually 
single stage units. 

Enthalpy drop per stage is usu- 
ally limited to about 20 Btu./lb. for 
axial turbines but may be as much 
as 30 Btu./lb. for the radial type. 
The specific speed of the turbine is 
computed as the product of the 
shaft rpm. and the shaft hp. divided 
by the 1.25 power of the isentropic 
head measured in ft.-lb./Ib. 

For the axial turbine, the spe- 
cific speed is between 10 and 25 
while for the radial turbine the 
value is between 20 and 40. How- 
ever, the specific speed is seldom 
sufficient to determine the preferred 
type to use for any particular appli- 
cation. 

For impulse turbines, flow con- 
trol is usually achieved by valves 
which shut off the flow through in- 
dividual nozzles or groups of noz- 
zles to give a wide range of flow 
control. These turbines are nor- 
mally loaded by an_ induction 
generator through conventional re- 
duction gearing, and thus run at 
essentially constant speed. However, 
these turbines may also be loaded 
by direct connected centrifugal 
compressors, and thus have the ad- 
vantage of being able to operate at 


Physical Properties of Low Boiling Fluids—Table | 


Boiling Point 
at 1 Atm., 
K. 


Helium 26 
Hydrogen... 43 
Neon..... 21 
Nitrogen. . 35 
Carbon monoxide 10 
Fluorine. . . 02 
Argon.... .40 
Oxygen... 13 
Methane... 70 
Krypton. ... 20 
Xenon. 00 

40 

60 

00 


Ethylene... 
Deuterium. . 
Ozone. . 


* Liquid density at boiling point. 


Critical 
Pressure, 
Atm. 


26 
.80 
.85 
.50 


Critical 


Temperature, Point, 


** Gas density at 273 K. 


Freezing 


variable speed to obtain good effi- 
ciency. 

Impulse turbines may be ar- 
ranged either for outboard bear- 
ings, or have the turbine wheel 
overhung from the adjacent bear- 
ing. In either arrangement, it is 
necessary to provide seals around 
the shaft to prevent leakage of cold 
gas into the bearings and subse- 
quent freezing of the oil. 

Type of seal is influenced by the 
economic value of the fluid being 
handled. Low-temperature fluids 
are valuable, since considerable 
power has been previously expended 
to attain the low temperature. For 
extremely low seal-leakage, an inex- 
pensive secondary sealing fluid such 
as air or nitrogen is used as a buffer 
gas. The secondary sealing fluid 
must be dry to prevent ice forma- 
tion within the seal. 


Materials of Construction 


Materials used in turbine con- 
struction for the various compo- 
nents are: 

¢ Turbine casing: cast iron or 
bronze. 

¢ Shaft: stainless steel. 

e Wheels: stainless steel or 
aluminum. 

e Blading: 
aluminum. 

Castings which are subjected to 
low temperature should be stress 
relieved to contribute to dimen- 
sional stability and to avoid 
locked-in stresses. Babbitt lined 
sleeve-type bearings are usually 
used and may be either solid or 


stainless steel or 
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split design. The latter is preferred 
for ease of maintenance. However, 
design considerations often require 
solid bearings. 

Turbines designed and _ con- 
structed in the manner described 
have been shown to be economical 
and quite reliable. Also, they are 
relatively insensitive to erosion 
damage resulting from operation in 
the liquid region. Typical perform- 
ance curves are shown in Fig. 6. 
However, the chief disadvantage of 
axial impulse expansion turbines 
is that the efficiency is generally 
somewhat lower than that attain- 
able with radial reaction type ex- 
pansion turbines. 

Radial reaction turbines were 
first used commercially for refrig- 
eration purposes in the United 
States about 1948, and are used in 
preference to the axial impulse type. 
A typical radial turbine with an 
integral two-stage compressor for 
absorbing the power is shown in 
Fig. 5. Their higher efficiency is 
due to simpler hydraulic design. 

They are arranged to have about 
50% of the pressure drop occur in 
fixed nozzles and the remainder in 
the passages of the wheel. This ar- 
rangement results in higher rota- 
tive speeds for a particular design 
condition than for the impulse type 
turbine. Thus, the rotative speed 
may for small radial reaction tur- 
bines, be from 20,000 to 60,000 rpm. 
For this reason, radial reaction tur- 
bines are usually loaded with air 
blowers or oil pumps without re- 
covery of useful work. This loss is 
not serious, as the process value of 
the higher turbine efficiency out- 
weighs the relatively small shaft 
power loss. 

However, larger radial reaction 
turbines with speeds of 15,000 to 
20,000 rpm. may be loaded by elec- 
tric generators through reduction 
gearing or by direct-connected cen- 
trifugal compressors. Either of 
these permits the recovery of use- 
ful shaft work, which may amount 
to up to 15% of the cycle power 
for some processes. In gaseous oxy- 
gen producing plants, power re- 
turned by the expansion turbine is 
about 5% of the plant power. 

Flow control of radial turbines is 
usually obtained by inlet throttling 
or by variable area nozzles. Control 
of radial turbines by shutting off 
some of the nozzles has not been 
used by manufacturers in this coun- 
try because of the resultant loss in 
efficiency at lower flow rates. 
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Common Crankshaft Connects Expansion Engine to Compressor 
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To limit the heat transmitted to 
the process fluid, the turbine cas- 
ing is insulated from the bearing 
assembly by supporting arms hav- 
ing low thermal conductivity. Other 
mechanically-limited heat paths 
may also be used. 

The turbine is enclosed within a 
removable metal casing and is in- 
sulated with a bulk material such as 
glass wool. Thus, the running equip- 
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ment can be made accessible for in- 
spection and maintenance purposes. 
Powder insulation is not recom- 
mended because it might get into 
the turbine oil and be carried to 
the bearings. 

Materials used in radial turbines 
are about the same as for impulse 
turbines, except that aluminum al- 
loys are usually preferred for ro- 
tating parts. Aluminum alloys are 
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Radial Expansion Turbine Powers Two-Stage Compressor 


Fig. 5 
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much lighter than stainless steels 
and have a higher strength to 
weight ratio which permits high 
tip speeas. The light wheel permits 
smaller shafts and thus facilitates 
bearing and seal design. Also, alum- 
inum alloys can be cast with very 
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smooth surfaces and small dimen- 
sional tolerances. 

Due to the small clearance re- 
quired in radial turbines for high 
efficiencies, it is necessary that the 
process gas be clean. Fine mesh 
sereens or filters are used at the 


turbine inlet to remove all solid 
particles. Low pressure drop is 
necessary in order that the fullest 
use can be made of the total pres- 
sure drop available. 

Radial turbines are susceptible to 
damage by erosion of wheel tip and 
nozzle exit surfaces if operated 
with liquid in the exhaust stream. 
Operation in the liquid region is to 
be avoided, not only because of the 
erosion but also because of the loss 
in efficiency. While it is difficult to 
obtain quantitative data, this loss 
may be about 1% for each percent- 
age of liquid in the exhaust. Also, 
except for some special fluids and 
processes there is no thermody- 
namic reason for operation below 
the saturation line. 

Probably the most widespread 
use of expansion engines and tur- 
bines is in the production of liquid 
oxygen and nitrogen, both of which 
require refrigeration down to liquid 
air temperatures. For liquid oxy- 
gen and nitrogen production, high 
pressure cycles operating at about 
2,000 psi. head pressure are used 
with expansion engines. For gase- 
ous oxygen and nitrogen plants, 
head pressures usually range from 
80 to 100 psig. and expansion tur- 
bines are almost invariably used. 


Measuring Low Temperatures 


Basic instruments for measuring 
low temperatures are vapor-pres- 
sure and gas-filled thermometers. 
These may be used down to about 
2R. The vapor pressure thermom- 
eter has the disadvantage that the 
scale is far from linear, being 
much less sensitive at very low 
temperatures. The gas filled ther- 
mometer, especially when helium 
filled, has a very nearly linear scale, 
but even so, the measurement of 
the pressure at the 2 R. region is 
difficult. 

Helium vapor-pressure and gas- 
filled thermometers are reliable 
standards, but they are difficult to 
use to measure the temperature of 
other than liquids. The secondary 
thermometers used for measuring 
temperatures of solids are generally 
of the resistor type, thermocouple 
type or for very low temperatures, 
the magnetic susceptibility type. 

The platinum resistance ther- 
mometer has generally good char- 
acteristics for measuring temper- 
atures down to about 2 R. but the 
sensitivity is not good at the very 
low values. However, the instru- 
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ment can be readily calibrated and 
holds its calibration well for gen- 
eral work. For highly accurate work, 
even the platinum resistance ther- 
mometer must be recalibrated fre- 
quently. 

Metals other than platinum can 
be used as a resistance thermom- 
eter. Some metals have advantages 
in certain temperature ranges or 
applications. However, the other 
metals are not so easily reproduc- 
ible as the pure platinum unit. 
Hence, results must be correlated 
with on-the-spot calibrations 
against a standard gas-filled or 
vapor-pressure thermometer. 

The carbon resistance thermom- 
eter is interesting in that it oper- 
ates on reversed thermal coefficient 
of resistivity. That is, in this re- 
gion, the resistance increases as the 
temperature is reduced. At about 
2 R., however, the total resistance 
is so high that sensitivity and ac- 
curacy fall off. An advantage of 
the carbon resistance thermometer 
is the low cost and the ease of meas- 
uring the temperature at the sur- 
face of a solid. In this latter case, 
the thermometer can be constructed 
of a film of carbon particles from a 
Dag suspension laid over an insulat- 
ing film which is attached to the 
surface under test. 

The conventional thermocouple 
can be used at low temperatures, 
but the behavior is affected by the 
choice of materials. At the very low 
temperature some of the metals 
may develop the characteristics of 
super-conductivity and reverse re- 
sistance coefficient. A quite reliable 
combination is gold alloyed with 
2.1% cobalt used with Constantan. 

At temperatures below 2 R., the 
temperature measurements are ob- 
tained by the determination of the 
magnetic susceptibility of a salt. 
The temperatures below 2 R. are 
best achieved by cooling a salt, mag- 
netizing it while it is held at a very 
low temperature, and then remoy- 
ing the magnetic field. 

The salt loses its magnetism only 
when heat is added or when it ob- 
tains the heat from itself and so 
cools itself. Hence, magnetic sus- 
ceptibility is in equilibrium with its 
temperature. These temperatures 
are always written 7* and are ob- 
tained from extrapolations of he- 
lium gas thermometer indications. 
Although the temperatures are not 
accepted as standard, they are 
definitely comparative and fill the 
need. 
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Applications of Low Temperatures 


Very low temperatures of cryo- 
genics are used for separation of 
components, or for extreme retarda- 
tion of chemical or physical proc- 
esses. It is in the first of these that 
most experience has been gained. 
Oxygen has been made by distilla- 
tion of liquid air since the turn of 
the century. Knowledge gained in 
oxygen separation has been extra- 
polated into new fields. 

Cryogenic processes are used to 
separate constituents of gases in 
the petrochemical industry, to pro- 
vide for recovery of helium from 
natural gas, and to separate and to 
provide cryogenic fluids for mainte- 
nance of low temperatures. 


Atmospheric Gas Separations 


Separation of oxygen from air by 
liquefaction and distillation was in- 
troduced in this country in 1907. 
The refrigeration was obtained 
completely from the Joule-Thomson 
effect of expanding air which had 
been precooled by countercurrent 
heat exchange with the exit 
streams of oxygen and nitrogen. 
Later modifications of the cycle 
used expansion engines to achieve 
part or all of the refrigeration. 
Thereby more of the product could 
be removed as liquid. 

Distillation in the oxygen indus- 
try is generally carried out in a 
double column as shown schemati- 
cally in Fig. 7. Note that the lower 
column functions principally to 
obtain a high-purity nitrogen liq- 
uid for reflux in the upper column. 
Nitrogen condensing in the lower 
column supplies heat for the lower 
portion of the upper column. 

Although this equipment oper- 
ates basically to separate oxygen 
and nitrogen, it also serves to con- 
centrate all the rare gases where 
they can be collected. For example, 
argon tends to remain with the 
liquid oxygen in the upper column. 
It is most concentrated at about 
half way between top and bottom, 
so an argon rich mixture at that 
level can be drawn off and the argon 
separated. 

Argon drawn off the upper col- 
umn is diluted with both oxygen 
and nitrogen. The nitrogen can 
quite readily be removed by distil- 
lation, leaving an argon-oxygen 
solution. Oxygen can be removed by 
combustion and removal of com- 
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bustion products or by selective ad- 
sorption on Molecular Sieves. (U.S. 
Pat. 2,810,454) 

Molecular Sieves are synthetic 
crystalline zeolites having pores of 
closely controlled sizes. Linde type 
4A has pores which admit molecules 
of diameters less than four ang- 
strom units but will not admit 
larger molecules. Accordingly, a gas 
stream passing through a bed of 
this material will be separated into 
two constituents. Those molecules 
less than four angstrom units in 
diameter collect within the pores of 
the sieve and all larger molecules 
pass through unhindered. 

Since the oxygen molecule is 
small, all the oxygen will be ad- 
sorbed in the sieve and pure argon 
will pass out from the bed. The bed 
has tremendous capacity for oxy- 
gen. The maximum amount is 17% 
by weight under static conditions 
of atmospheric pressure and liquid 
oxygen temperature. Under flow 
conditions, the material will absorb 
up to 10% of its weight of oxygen 
at a superficial contact time of 
30 sec. and the same conditions. 

In commercial practice, the gas is 
passed through two beds in series. 
When the first bed is saturated with 
oxygen, it is removed from the sys- 
tem for reactivation and the second 
bed becomes the first bed in a new 
series of two beds. This assures 
complete removal of oxygen, since 
the second bed is always one with 
high adsorpion capacity. 

Reactivation is accomplished by 
heating the bed to about 190 F. 
with a flow of dry nitrogen gas 
passing through the bed to equalize 
temperature and to purge the bed 
of oxygen. Nitrogen is then purged 
from the bed using warm dry argon. 

After the argon purge, the bed is 
pressurized with helium and cooled 
to operating temperature of about 
—3860 F. Helium gas has high ther- 
mal conductivity which aids in cool- 
ing down the bed. Also, helium can 
be purged easily from the cold bed 
by cold argon. The bed is now ready 
for use as the second of the two 
used in series. 

Note that all purge gases must 
be dry. The Molecular Sieve is a 
very good desiccant and the pres- 
ence of moisture interferes with the 
absorption of oxygen. To reactivate 
the sieve after contamination with 
water requires heating and purg- 
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ing with nitrogen at 650 F. The 
sieve is not adversely affected by 
the high temperature reactivation. 

Krypton and xenon are contained 
in the liquid oxygen of the main 
condenser in very minute concen- 
trations. They are recovered by 
concentrating in a separate column 
from which a small stream of oxy- 
gen rich rare gas is removed. This 
product is refined by differential 
adsorption to get the pure product. 

Other rare gases, neon, helium 
and hydrogen, have boiling points 
lower than nitrogen so they do not 
condense in the lower column, For 
continuous operation of the con- 
denser, it is necessary to bleed off 
the non-condensables. These can be 
separated to obtain the particular 
rare gas desired. These separations 
are obtained either by distillation 
or by selective adsorption on acti- 
vated charcoal or other adsorbent. 


Liquified Gas Products 


The most common liquid hydro- 
carbon in the cryogenic region is 
methane. Much of the natural gas 
of the world is methane, and it ex- 
ists as a gas under quite high pres- 
sure. Pipelines make it available in 
wide areas, but the cost of the pipe- 
line and the several pumping sta- 
tions makes even such shipment 
quite expensive. 

In a new development, it is sug- 
gested that the high pressure me- 
thane at the gas field be liquefied by 


expansion through engines or tur- 
bines or both. Re-compression and 
re-expansion of that portion not 
liquefied on the first pass is neces- 
sary. Liquid methane can then be 
shipped by barge or boat to a point 
of use. Power for propulsion can be 
obtained from the methane which 
evaporates because of heat leak 
through the insulation. This tech- 
nique eliminates the economic prob- 
lem of maintaining the insulation 
in top-notch condition. 

Whether or not the refrigeration 
will be utilized at the point of use 
depends upon economic factors. For 
shipment from Texas to Chicago, 
for instance, the competition of 
existing pipelines makes such utiliz- 
ation necessary. Accordingly, the 
best point of use at Chicago will be 
adjacent to the stockyards where 
there is a good market for large 
amounts of refrigeration. 

However, where methane is 
shipped from Texas to Great 
Britain, the competition from pipe- 
lines is absent. Here application is 
not limited to areas where the re- 
frigeration can be utilized. Because 
of the high cost of competitive fuel 
gases, the refrigeration need not 
be utilized to make the system eco- 
nomical. 

Low temperature fractional con- 
densation and distillation are often 
used to recover heavier components 
of natural gas. These components 
may be used as raw materials for 
the production of many chemicals. 
The same principle is used to re- 
move methane from _ hydrogen- 
methane mixtures so the pure hy- 
drogen can be used in chemical 
reactions. 

Coke oven gas has been separated 
into its constituents by low tem- 
perature techniques for many years. 
First used extensively in Europe, 
the practice is growing in this coun- 
try. The process permits the separ- 
ation and recovery of ethylene and 
propylene for use as raw materials 
in the chemical industry. It also 
provides for the separation of hy- 
drogen and for the upgrading of 
residual gas for steel making pur- 
poses. 

Hydrogen from coke oven gas is 
frequently used for the production 
of ammonia. In this case, a liquid 
nitrogen wash is usually used to 
remove the impurities, especially 
carbon monoxide. This impurity is 
otherwise difficult to remove since 
its boiling point is almost as low 
as that of nitrogen. 
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The Linde Co. has recently de- 
veloped a new process for the puri- 
fication of hydrogen. This process 
does not require the liquid nitrogen 
wash and so eliminates nitrogen 
contamination. Accordingly, it per- 
mits production of hydrogen of any 
desired purity. 

Methods have been worked out 
for the removal of methane and 
other hydrocarbons from complex 
mixtures to provide a synthesis gas 
for methanol production and for the 
OXO process. Carbon monoxide re- 
covery and purification can be han- 
dled well by low temperature frac- 
tionation. Several such plants are 
in operation. 

Moderately low temperatures are 
used where large amounts of car- 
bon dioxide must be removed as 
from hydrogen produced by the 
water-gas shift process. Cold ace- 
tone or methanol are used as sol- 
vents to free the gas streams from 
carbon dioxide, hydrogen sulfide 
and a number of trace impurities 
among which may be a variety of 
hydrocarbons. 


Helium Separation 


Helium is separated from the 
other gas constituents by refriger- 
ation and fractional condensation. 
Because of the extremely low boil- 
ing point of helium, it can be sep- 
arated quite readily. However, the 
low concentration in the feed gas 
makes it necessary to handle large 
quantities of material. Because all 
of this material must be cooled to 
extremely low temperatures, the 
heat exchangers and _ insulation 
must be efficient to keep the power 
costs low. 


Gas Purification 


Removal of impurities from 
gases is made easier when the prod- 
uct is at cryogenic temperature. In 
this region, the materials are liq- 
uids and generally separation can 
be accomplished by distillation. 
This is a preferred method, since 
the process can be a continuous one. 

An example of distillation for 
purification is the method for pre- 
paring pure argon. Oxygen in the 
crude argon is burned to water in 
an excess of hydrogen. After the 
water is removed, the resulting 
argon-nitrogen-hydrogen mixture is 
liquefied and distilled. The _ re- 
latively wide difference of boiling 
points makes the distillation simple 
and effective. The low temperature 
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of the distillation also insures the 
absence of moisture in the argon. 

Where gas purification is car- 
ried out by selective adsorption 
rather than by distillation, the 
process is usually carried out at 
cryogenic temperatures. At these 
low temperatures, the amount of 
constituent adsorbed is at a maxi- 
mum, and generally the selectivity 
of the adsorbent is improved. Also, 
the gases can be pumped to high 
pressures by adsorbing at low tem- 
peratures and desorbing at high 
temperatures. 

Purification of xenon from a 
crude product of xenon and kryp- 
ton is carried out by using activated 
carbon at —148 F. to selectively 
adsorb the xenon. Carbon adsorbs 
both gases in some measure but the 
selectivity is more apparent as the 
amount of gas adsorbed increases. 

At the start of the cycle, both 
gases are adsorbed and there is no 
effluent. As the process continues, 
the xenon in the incoming gas dis- 
places the adsorbed krypton. Hence 
the effluent is pure krypton. When 
most of the carbon bed is saturated 
with xenon, the last part of the 
bed can not remove all the xenon 
from the incoming gas. Some of 
the xenon then passes out with the 
krypton. This is recovered separ- 
ately for a subsequent run during 
the second phase. 

The second part of the process 
is carried on to the point where 
the outlet products show only traces 
of krypton in a high concentration 
of xenon. This indicates displace- 
ment of all adsorbed krypton so 
the third phase, the recovery of 
xenon, is started. 

Xenon is recovered by warming 
the carbon bed and venting the gas 
to a vessel submerged in liquid 
nitrogen. Xenon condenses and 
freezes solid in this vessel. Xenon 
can be transferred to a pressure 
cylinder by warming the vessel. 
The activated carbon bed is then 
ready for a repeat cycle. 


Liquid Helium and Hydrogen 


Liquid helium and hydrogen are 
valuable because of their extreme 
low temperature and their unique 
properties. Liquid helium temper- 
ature closely approaches absolute 
zero, even when the material is at 
a pressure of one atmosphere abso- 
lute. The material can be used in 
the gas-liquid phase change for 
production of refrigeration at ex- 


tremely low temperatures. For 
example, the liquefaction of hydro- 
gen can be accomplished by heat 
transfer with liquid helium which 
is the working fluid in an extreme 
low temperature cycle. The liquid 
hydrogen can be used effectively in 
high specific impulse rockets. 

Hydrogen when liquefied contains 
a large portion of orthohydrogen, 
an unstable form, which is trans- 
formed to parahydrogen with the 
liberation of considerable heat. 
Hence, the refrigeration needed for 
producing stable liquid hydrogen 
exceeds that for liquefaction only. 

Hydrogen gas at room tempera- 
ture contains about 25% parahy- 
drogen and 75% orthohydrogen. 
In parahydrogen, the two atoms of 
the molecule spin in opposite direc- 
tions while in orthodydrogen the 
atoms spin ‘~ the same direction. 

When liquefied, the same ratio 
exists but at low temperatures this 
ratio is not stable. Orthohydrogen 
tends to change to parahydrogen 
until the ratio becomes 99.8% para- 
hydrogen and 0.2% orthohydrogen 
at the boiling point of hydrogen 
which is —423 F. 

Change from orthohydrogen to 
parahydrogen is quite rapid when 
the concentration of orthohydrogen 
is high but slows down as the state 
of equilibrium is approached. After 
30 days storage, the residual liquid 
will be upgraded from its original 
value of 25% to a new value of 
90% parahydrogen. 

During the transformation, the 
process generates enough heat to 
evaporate 64% of the original 
liquid. By use of a catalyst, this 
change can be effected during the 
liquefaction process. Hence a 
stable parahydrogen will be pro- 
duced for storage without loss from 
self-generated heat. 

A most effective catalyst for this 
conversion is hydrous ferric oxide. 
The oxide is produced from ferric 
hydroxide gel to give a hard, strong 
product with extremely large sur- 
face area and high magnetic sus- 
ceptibility. 

The catalyst operates in two 
ways. The strong magnetic field at 
the several points of the catalyst 
structure tends to unbalance the 
unstable equilibrium of the mo- 
lecular spin in the orthohydrogen. 
This effect changes the orthohydro- 
gen to the parahydrogen form. At 
the same time the large surface 
area assists in molecular dissocia- 
tion and re-combination. Re-com- 
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bination yields predominantly the 
more stable parahydrogen. 


Biological Processes 


All biological processes are slowed 
down by lower temperatures, and 
the lower the temperature the 
lower the biological activity. Thus, 
the biological processes which are 
retarded more effectively by a 
freezer than by a refrigerator are 
retarded even much more effec- 
tively at cryogenic temperatures. 
There is some reason to believe that 
biological activity goes into a state 
of suspended animation at the 
temperature of liquid nitrogen. 
This makes it possible to preserve 
living biological material for use 
or for test for indeterminate 
lengths, thus opening up new fields 
of tremendous importance. 

An interesting adaptation of 
cryogenic slow-down of biological 
processes is that of very deeply 
freezing foodstuffs and then ship- 
ping these products in well insu- 
lated wrappers to the point of use. 
Because of the very low tempera- 
ture, it is possible for considerable 
heat to leak through the insulation 
before the foodstuff becomes so 
warm that the food may suffer 
damage. 

Shipments have been made from 
New York to Venezuela by boat. 
The products arrive so cold that it 
was possible to break up the large 
package and trans-ship parts of the 
load to even more distant points 
without intermediate refrigeration. 


Metal Treatment 


Low-temperature soaking is now 
being used to enhance the dimen- 
sional stability of several types of 
metal castings. Preliminary re- 
search has shown that desirable 
mechanical properties can _ be 
achieved through cold working 
some metals at temperatures down 
to liquid nitrogen. For example, 
stainless steel sheet may be hard- 
ened by a 10% reduction in thick- 
ness at nitrogen temeprature to 
the same hardness level as is asso- 
ciated with a 60% reduction at 
room temeprature. 

As our need for better control 
in the properties of constructional 
materials increases, these and other 
phenomena may move from the re- 
search laboratory into a new and 
growing segment of United States 
and world industry. 
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Equipment Needs for Low Temperatures 


Principal reason for using the 
low temperatures of cryogenics is 
that these temperatures have an ef- 
fect on materials. But these effects 
can apply to the containers and 
other apparatus as well as to the 
material in question. Accordingly, 
containers and apparatus must be 
designed with these considerations 
in mind. 


Cryogenic Insulation 


Heat leak is carried through in- 
sulation by conduction, convection, 
and by radiation. At cryogenic 
temperatures, the thermal gradient 
to ambient is considerable, the cost 
of refrigeration is high, and the 
loss of cryogenic fluid becomes 
greater the lower the temperature. 
Accordingly, the best possible insu- 
lation is required. This is achieved 
by providing the maximum hin- 
drance to heat flow. 

For conduction, the best insula- 
tion can be achieved by a good 
vacuum. The common vacuum-insu- 
lated Dewar flask is an example 
which provides generally effective 
insulation. 

But whereas the loss from con- 
duction can be minimized, the loss 
from radiation remains. And with 
conventional Dewar construction, 
the best that can be done is to make 
the inner face of the casing and the 
outer surface of the container as 
highly reflective as possible. Addi- 
tional radiation shields are difficult 
to support without introducing 
conductive heat transfer from the 
wall which supports the shield. 

Convective heat transfer can be 
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eliminated by high evacuation, as 
for conduction. With high vacuum 
then, the heat transfer is mostly 
by radiation. Heat transfer from 
this source varies as the difference 
of the fourth powers in absolute 
temperature. While the values are 
not considerable at very low tem- 
peratures, the economic cost is 
considerable. Accordingly, good in- 
sulations for cryogenic work use 
vacuum as a matter of course, and 
in addition, such means as can be 
devised for reducing radiation. 
These devices are usually based on 
metal shields or fine powders. 

In a very fine powder, the par- 
ticles have very small diameters 
and extreme surface curvatures. 
In fact, the surface of the particles 
can be considered to be pointed in 
all directions. Hence, the separate 
particles have only point contact, 
with each other. Conduction, then, 
will be very small since it is a func- 
tion of the cross-sectional area path 
provided for heat flow. 

The particles are partially reflec- 
tive and partially absorbtive of 
heat rays. Even where they are 
absorbtive, they hinder heat flow 
because they emit heat at a lower 
level than at which they absorb it. 
Where the particles are reflective, 
they act as miniature reflective 
shields. 

Where the insulation powder is 
transparent to heat waves or is not 
reflective, powder insulation can be 
improved by adding a reflective 
medium. Aluminum or copper flakes 
can be intermixed with the powder 
to obtain a better insulation even 
though the metal powders may pro- 
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vide miniature conductive short 
circuits in the insulation. 

For effectiveness, metal powders 
must be extremely fine so the length 
of the short circuit is not appreci- 
able. Also, the particles must be so 
well mixed that the metal particles 
can not bridge. It is interesting 
to note that this insulation may be 
considered as a high vacuum insu- 
lation with a discontinuous metal 
powder radiation shield supported 
on an insulating powder. 

Metallic shields are sometimes 
inserted into the vacuum space for 
decreasing radiation heat trans- 
fer. In a modification of this, a 
solid metal radiation shield is con- 
verted to a thermal shield. Gaseous 
product evaporated from the cryo- 
genic fluid is passed through a tube 
in thermal contact with the thermal 
shield. Without a thermal shield, 
the temperature in the insulation 
is nearly a linear function with the 
position between the two walls. 

With a single thermal shield, the 
insulation becomes, in effect, two 
insulations with a large tempera- 
ture difference to the thermal 
shield and a smaller difference of 
temeprature between the shield and 
the inner container. The sensible 
heat of the vented gases acts to 
subeool the thermal shield so there 
is a small temperature difference 
between it and the liquid container. 

Two arrangements of thermal 
shields are shown in Fig. 8. Note 
that where no shield is used the 
temperature gradient through the 
insulation is shown as a straight 
line. This would be achieved with 
an insulation whose conductivity 
is not effected by temperature and 
where the same quantity of heat 
passes through the entire thickness. 
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Very Low Pressures Greatly Improve Insulating Properties of Fine Powders 
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Where a parallel shield chilled by 
the gas from the cryogenic fluid is 
used, the shield is very effective 
where the gas enters and less ef- 
fective as the gas products warm 
up. Where the gas enters, the shield 
chills the insulation some distance 
from the cold side and so makes an 
easy temperature gradient to the 
cold side. But the temperature 
gradient between the warm side 
and the shield is great. In this 
case, heat flow to the shield is rapid. 
This warms the gas in the shield 
so subsequent cooling is not as 
effective. 

Another arrangement uses a 
sloped shield with the cold end of 
the shield located nearer the cryo- 
genic vessel. The sloped shield is 
mildly effective over its entire area. 

Where the cryogenic fluid is very 
expensive, losses are reduced or 
eliminated by using refrigerating 
fluid in a double walled vessel. In 
the first case, the thermal shield 
is provided with considerable liquid 
holding capacity. Within this is 
constructed a well-insulated vessel. 
Since the temperature gradient 
through this insulation is not con- 
siderable, the heat transmission to 
the innermost container will be 
kept at a low value. 

In other arrangements, the liquid 
container proper is made double- 
walled, and a less expensive cryo- 
genic fluid is used in the wall space. 
The fluid in the wall space is vented 
to the atmosphere, or may be 


evacuated. The inner vessel is 
sealed and even pressurized. Under 
equilibrium conditions, both fluids 
will be at the boiling point, but 
only the material in the jacket is 
lost. 

A common denominator for all 
good insulations is a vacuum, The 
most economical degree of vacuum 
is different for different fillers. In 
all cases, the vacuum is of a much 
higher order than is normally used 
except in the electronic industry. 
The absolute pressure is read in 
microns of mercury. One micron 
is equivalent to 0.001 mm. 

For the most common powder- 
vacuum insulation, the absolute 
pressure is kept in the range of 
100 microns. This vacuum is ob- 
tained with a positive displacement 
mechanical pump. The clearances 
are low and an excess of lubricant 
is fed to the machine so the pump 
will operate even at the extremely 
high compression ratios obtained 
when low absolute pressure suction 
conditions exist. 

Because of the large amount of 
lubricant fed into the pump suction 
at each stroke, it is imperative that 
the lubricant be kept free of vola- 
tile contaminants. Of these con- 
taminants, water is the most pre- 
valent and is the most troublesome. 
It is removed from the surface of 
the powder particles when the 
pressure is reduced to about 5,000 
microns. Water is kept from inter- 
fering with evacuation by removing 
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it from the lubricant. This is done 
by bubbling a dry gas through the 
lubricant supply. Atmospheric air 
handled by the vacuum pump itself 
is used in a modification called gas- 
ballast. 

Effect of vacuum on the insulat- 
ing properties of fine powders in 
cryogenic work is shown in Fig. 9. 
The linear scale in the figure drama- 
tizes the improvement obtained at 
the very low pressures. There ap- 
pears to be a leveling-off effect at 
the very low pressures, For differ- 
ent insulating powders, the shape 
of the curve and the leveling-off 
point are different. 

If a powder insulation is evacu- 
ated for some time, practically all 
of the inert gases are removed. The 
inert gases are swept out by the 
water vapor being removed from 
the insulation. Then when the ap- 
paratus is cooled down, the remain- 
ing water vapor is condensed on 
the cold surface, giving a good 
vacuum throughout. This principle 
has been suggested as an alternate 
to the pump—a purge of the space 
with a condensable gas, followed 
by condensation of that gas on the 
cold portion of the apparatus. 

Ability of a cold surface to im- 
prove the vacuum by condensing 
some of the vapor constituents can 
be enhanced many times by using 
an adsorbent. Activated charcoal 
has been used for many years, but 
new synthetic materials are more 
effective. These materials are 
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Low Temperatures Increase Capacity of Molecular Sieves 
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crystalline zeolites which have the 
property of adsorbing gases. Ad- 
sorbtive capacity increases at very 
low temperatures as shown in Fig. 
10. 

The material is usually main- 
tained as a shallow bed directly in 
contact with the cold portion of 
the apparatus. Because of the 
tremendous adsorbtive capacity at 
low temperature and pressure, the 
adsorbent causes a marked immed- 
iate improvement of vacuum, and 
retains that vacuum over long per- 
iods. Any leakage into the insu- 
lation space travels to the adsorbent 
where it is captured and held with 
a very minimum pressure rise. 

Where the quality of the powder 
is improved, these insulation valves 
can best be developed when the 
vacuum is made more nearly per- 
fect. These extremely low pyres- 
sures are achieved by using a dif- 
fusion pump as a first stage for the 
conventional vacuum pump. In ad- 
dition, the insulation and apparatus 
is generally heated to assist in 
removing the gas adsorbed on the 
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walls and on the insulation par- 
ticles. When a good vacuum is 
achieved, the same adsorbent pre- 
viously discussed acts to preserve 
the vacuum in spite of small leaks. 
At these very low pressures, main- 
taining minimum leakage becomes 
increasingly important because of 
the limited capacity of the adsor- 
bent. 

Where reflective shields are the 
principal barrier to heat transfer, 
the vacuum must approach perfec- 
tion. The difference in performance 
is very noticeable when the vacuum 
changes from 0.01 micron to 06.1 
micron. These very low vacuums 
are obtained using the diffusion 
pump-mechanical pump system as 
for the insulation discussed above. 

In addition, a clean-up step is 
employed. The small amount of 
residual gas is removed by chemi- 
cally uniting it with a_ getter. 
Elemental barium is quite effective 
as a getter and is most effective 
in very thin sheets. Zirconium 
metal is also used but must be 
heated to be effective. Accordingly, 
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the zirconium type vessel is fitted 
with heating means for periodic 
reactivation while the barium type 
is operative at all times. 

It is interesting to note that 
adsorbents are installed at the cold 
surfaces and the getters at the 
warm surfaces. Also, the adsorbents 
can be reactivated by evacuation 
when warm, but the getters are a 
one-shot item. Only by using a 
large amount of getter can long- 
time operation be achieved. 


Materials of Construction 


Those portions of cryogenic 
equipment which are subjected to 
extreme low temperatures are 
usually made of austenitic stainless 
steel. Copper and aluminum alloys 
are used for special purposes, but 
the stronger, more nearly leak-tight 
joints which can be made in stain- 
less steel make it preferable. 

Normal steels and even the 
straight chromium stainless steels 
can not safely be used. These mate- 
rials display a strong tendency to- 
wards notch-sensitivity at low 
temperatures. As a consequence, 
any stress raiser even an inclusion 
in a weld may serve as a starting 
point for failure. The material 
would fail into several pieces, giv- 
ing every evidence of a_ brittle 
fracture. The very low impact 
strength of mild carbon steel is 
shown in Table II. 

A welded joint in stainless steel 
is the most likely to be leak-tight. 
Welded joints in aluminum are 
somewhat more difficult to make 
with the high order of leak-tight- 
ness required. Copper alloy joints 
are usually silver brazed rather 
than soft soldered to obtain better 
leak-tightness, and to _ provide 
a greater measure of safety. 

Plastics are generally used only 
as supports, but they serve well 
here because of their low thermal 
conductivity. Unreliability of high 
strength adhesives at low temper- 
ature limits the use of plastics to 
compression type supports. Here 
the low unit strength compared to 
metal is not so marked, because a 
thick section is preferred to avoid 
failure by buckling. 

Supports for the inner container 
of a well-insulated vessel contrib- 
ute to the heat transmission to 
that container. The better the insu- 
lation, the more important, rela- 
tively, becomes heat transmission 
through the supports. Hence, sup- 
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ports are commonly of the tension 
type using materials which have 
the desirable combination of high 
strength and low thermal conduc- 
tivity. Austenitic stainless steels 
are well suited for this work but 
are excelled by some special alloys. 

Supports must provide for fixed 
location of the parts when warm 
and when cold, in spite of the 
thermal contraction of the inner 
container. In small vessels, this 
can be done by using the natural 
elastic deformation of the supports 
and vessel to avoid high stresses. 

In larger vessels, some other 
means of compensation must be 
provided to prevent undue strain- 
ing of some part of the structure. 
Generally, it is satisfactory to 
anchor one end of the inner con- 
tainer firmly to prevent any direc- 
tion of freedom, and support the 
other end with only two directions 
of restraint. 

An interesting example of this 
type support is the conventional 
Dewar vessel. The neck tube is the 
main support while a steady-rest 
at the bottom provides for lateral 
support without vertical restraint. 
The thermal conductivity down the 
neck tube is largely offset by the 
cooling effect of the evaporated 
cryogenic fluid which is_ being 
vented. In some cases, this effect 
can be emphasized by a loose fitting 
stopper in the neck tube so all the 
gas flows in good thermal contact 
with the wall of the neck tube. 

The problems of thermal expan- 
sion and contraction are also evi- 
dent in the piping for larger cryo- 
genic equipment. Bends in the pip- 
ing keep the stresses at reasonable 
value, and also provide a longer 
heat flow path between the warm 
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and cold ends. It is essential, how- 
ever, that the piping path move 
gradually from the cold to the warm 
wall. A haphazard arrangement of 
the piping would make it act as a 
heat pump, moving heat inwards 
from a portion of the piping near 
the warm walls. 


General Precautions 


Combustibility of the materials 
used in cryogenic work can not be 
ignored, even if it is expected that 
only inert fluids will be used. This 
is particularly true where the ma- 
terial is porous or finely divided. 
Such material could absorb large 
quantities of air if the vacuum is 
lost. Since oxygen is higher boiling 
than nitrogen, there is a possibility 
that the oxygen concentration may 
increase above normal. An intimate 
mixture of oxygen and a combusti- 
ble material would be extremely 
hazardous. 

Cryogenic equipment presents no 
great hazard when handled prop- 
erly, and consideration is given to 
unusual conditions. For example, a 
bursting disk on the vacuum casing 
is essential, even though the vessel 
is for operation at atmospheric 
pressure. One reason is that the 
adsorbent which is carried in the 
insulation space can store large 
quantities of gaseous products as 
long as the adsorbent is cold. If the 
vessel and adsorbent warm up, the 
gas would be released and sufficient 
pressure can be created to damage 
the inner container. 

Likewise, the inner container 
must be kept clean. Since this is 
maintained at low temperature, 
there is a possibility of condensa- 
tion of hydrocarbons, especially 
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when the evaporation losses are not 
consistent enough to keep the pip- 
ing and openings purged. These 
hydrecarbons, plus the tendency of 
liquid air to become constantly en- 
riched in oxygen, can create condi- 
tions which might lead to danger. 

All piping in cryogenic equip- 
ment should be pitched so as to 
avoid traps which would interfere 
with easy drying after cleaning. All 
cleaning fluids become solid at cryo- 
genic temperatures. Cleaning fluids 
must be completely removed before 
the equipment is placed in service. 
Evaporation of solvent cleaning 
fluids can be assured only after 
very thorough purging with a 
warm, dry, clean gas or by evacua- 
tion to a very low pressure. 

Care should be taken in the in- 
stallation of valves so that a fluid 
cannot be trapped within the valve 
or between two valves. Such 
trapped fluids might create tre- 
mendous pressure when the equip- 
ment is warmed. In the common 
gate valve, for example, the fluid in 
the bonnet portion is completely 
trapped when the valve is seated. 
To avoid damage to the valve or 
packing, it is advisable to vent the 
bonnet volume to downstream side 
of the valve, usually by a drilled 
hole in the valve body or in the 
valve disk. A drilled hole in the 
valve body is preferred, however, to 
avoid the chance that the valve disk 
may be installed incorrectly. 

Liquid trapped between’ two 
valves creates much the same con- 
dition. Where the volume of the 
piping is small, a bursting disk may 
be used to prevent damage. Where 
the volume is great, it is preferred 
to use a safety valve to obtain a 
less violent discharge of fluid. 
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70 F. 
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74,000 
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Thermal Conductivity, 
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80,000 
85,000 
44,000 
135,320 
70,800 


Mild carbon steel. .. 
Stainless steel (18~8).. 
Aluminum (5154)... . 
Hastelloy 
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50 ¢ 
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* All alloys annealed. 
C = Charpy impact test; | = Izod impact test. 
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Materials Handling and Safety Requirements 


Cryogenic fluids are generally 
handled out of contact with air be- 
cause water, carbon dioxide, hydro- 
carbons, and even oxygen tend to 
condense into them. Since the fluids 
are normally at the boiling point, 
the piping should contain no syphon 
arrangements because there will be 
some evaporation at the top section 
or in the downcomer leg. 

Evaporation in the piping is al- 
ways accompanied by a tremendous 
increase of volume of that portion 
of the fluid. There will also be a 
considerable increase in fluid flow 
velocity. Accordingly, it is best to 
keep the fluid under sub-cooled con- 
ditions in the piping. This is usu- 
ally accomplished by pressurizing 
with nonequilibrium gas pressure 
or by using mechanical pumps. 

Nonequilibrium gas _ pressure 
may be from a material of lower 
boiling point, as for example, nitro- 
gen or helium over oxygen. Or, it 
may be the same as the liquid, as 
for example, warm oxygen over 
liquid oxygen. Use of a lower boil- 
ing point gas has the advantage 
that there would be less gas needed, 
but the top layer of the liquid will 
be contaminated with some con- 
densation or solution. 

Gas phase of the fluid is most 
commonly used to create the non- 
equilibrium pressure needed for 
transfer. The gas can be obtained 
from a pressure receiver, or can be 
obtained by evaporating a part of 
the product fluid. The latter is ac- 
complished by allowing liquid from 
the container to flow by gravity to 
an evaporator generally located un- 
der the apparatus. The evaporated 
gas is conducted to the top of the 
container. 

Since the gas is under pressure 
greater than the saturation pres- 
sure for the liquid, there will be 
instant condensation of a small por- 
tion of the gas in the top layer of 
the liquid. This layer becomes 
warmed to saturation, and con- 
densation ceases except for the heat 
transmitted through this layer to 
the colder liquid below. Where the 
fluid is static, and the pressure is 
maintained for relatively short 
periods, the total condensation is 
not considerable. 

Condensation from the gas 
phase can be reduced by providing 
an insulation cover to the liquid. 
This can be in the form of a num- 
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ber of light nonconducting balls 
which float on the surface of the 
liquid, or it can be a single floating 
insulated cover which is free from 
the side walls of the vessel. In re- 
ducing evaporation during trans- 
fers better results can be obtained 
by using mechanical pumping of 
the fluid. 

All cryogenic fluids can be han- 
dled by pumps much as water is 
pumped. Because of the low tem- 
perature, low heat of vaporization, 
and being at or close to the boiling 
point, special problems are intro- 
duced. 

Development of self-lubricated 
materials has done much to sim- 
plify pump construction, but the 
problem of pumping a fluid at its 
boiling point is a serious one. Ac- 
cordingly, systems usually incorpo- 
rate a combination of gravity or 
pressure transfer or both as a first 
stage of a multistage pump effort. 
The better suited the pump, the less 
first-stage is needed to prevent boil- 
ing and loss-of-prime in the pump 
suction. 


Use Mechanical Pumps 


Centrifugal, regenerative turbine 
and positive displacement pumps 
are used. Each pump is best suited 
for some specific application. The 
centrifugal is best used where the 
volume to be handled is large and 
only a nominal pressure rise is 
needed. This type can be used in 
multistage units for higher pres- 
sures, upwards of ten stages being 
used in some commercial applica- 
tions. 

Centrifugal pumps for cryogenic 
fluids are built along the general 
design of a water pump. There 
seems to be no limit to their size 
and capacity. Although the effi- 
ciency of the centrifugal pump is 
high, this is achieved only when 
adequate pressure is supplied to 
keep the suction line completely full 
of liquid at all times. 

Regenerative turbine pumps have 
the ability to develop relatively 
higher pressure per stage. At the 
same time, they operate with less 
net suction head than is required 
for a centrifugal pump. However, 
efficiency is only about 35%, so 
turbine pumps can not be immersed 
in the fluid, but must be connected 
to the tank by piping. 


Positive displacement pumps are 
best suited for delivery of fluids to 
very high pressures—up to 10,000 
psi. Many forms of positive dis- 
placement fluid pumps can be used 
and many are in commercial opera- 
tion. In all cases, the problem of 
filling the pumping chamber is of 
major importance, and quite sub- 
stantial nonequilibrium gas pres- 
sure is frequently used on the suc- 
tion. In addition, the pumps are 
sometimes immersed to provide the 
absolute minimum of suction re- 
strictions and to provide for dissi- 
pating the friction heat so it does 
not interfere with pump chamber 
filling. 

The most popular arrangement 
of positive displacement pump for 
cryogenic use is one where a re- 
ciprocating plunger operates 
through a close-fitting sleeve in a 
conventional pump cylinder which 
is immersed in the fluid. The low 
pressure end of the sleeve is vented 
to the gas phase of the supply tank, 
to maintain or increase the posi- 
tive pressure on the pump suction. 
The only positive leak-tight seal 
needed would be against the supply 
tank pressure. The labyrinth effect 
of the sleeve bushing on the plunger 
is nearly enough leak-tight for pres- 
sures to 10,000 psi. 


Use Safe Handling Techniques 


Handling of cryogenic fluids is 
not inherently dangerous. There 
are two features which can be con- 
sidered as potential hazards: the 
very low temperature and the tend- 
ency of the fluids to boil and evapo- 
rate even in insulated containers. 
Care must be taken that the fluid 
is not spilled on the person because 
the sudden chilling causes a deeply 
frozen spot which reacts very much 
like a burn. It is essential that the 
fluids be kept in insulated contain- 
ers and piping to guard against ac- 
cidental freezing of bare hands to 
the metal. Also gloves and goggles 
should be worn to guard against 
burns from spatters. 

Tendency of fluids to evaporate 
makes it essential to contain them 
in vented vessels, or in vessels with 
adequate relief devices. These re- 
lief devices must be such that they 
will not be made inoperative by 
frost, snow or moisture collection 
resulting from a previous opera- 
tion. Where the device is of the in- 
termittent type, it is best to provide 
for a sufficiently long interval be- 
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tween operating cycles to permit 
melt-off of frost and snow, and run- 
off of water before the device oper- 
ates again. 

Somewhat akin to the care in 
containing a cryogenic fluid in a 
closed vessel is the care that must 
be taken to see that the liquid can 
not be trapped in a section of pipe 
by the closure of two separate 
valves. Liquid so trapped will in- 
evitably evaporate and create tre- 
mendous pressures. 


What’s Ahead 


Research on the physical prop- 
erties of matter at low temperatures 
has resulted in discoveries of para- 
mount importance to the scientific 
world. Among them are: (1) con- 
firmation of the third law of ther- 
modynamics, (2) direct evidence of 
molecular rotation in solids, (3) 
the laws of Curie and Weiss for 
paramagnetic materials, (4) dis- 
covery of ortho and parahydrogen, 
(5) early confirmation of quantum 
theory in finding that below —350 
F. the specific heat of hydrogen 
falls to that of a monatomic gas, 
(6) superfluidity and the quantum 
nature of liquid helium and (7) 
superconductivity. 

Predictions of how these devel- 
opments will eventually benefit in- 
dustry would be pure guess work. 
It has only been within the last 
decade that any of these discov- 
eries have interested industry suffi- 
ciently for them to spend research 
dollars in this field. 

As little as twelve years ago a 
list of laboratories in this country 
that could do research at temper- 
atures down to 2R. consisted of 
nine university laboratories and 
the National Bureau of Standards. 
Today, due in large part to the de- 
velopment of a commercial liquefier 
by 8S. C. Collins, it is estimated that 
perhaps 100 laboratories, both uni- 
versity and industrial, do some 
work at these extremely low tem- 
peratures. 

This upsurge of industrial re- 
search is based in part on the fact 
that thermal noise in solid-state de- 
vices may be reduced to a minimum 
by operating at temperatures below 
—320 F. Other important develop- 
ments are based on the supercon- 
ducting properties of many metals 
and alloys at temperatures from 
—425 F. downward. 
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Development of Cryogenic Fluids 


Until very recently the term cry- 
ogencis was applied only to the 
pure science of low temperature 
techniques. The engineering aspects 
were limited to construction of 
equipment which the scientist could 
use in further studies. These studies 
have shown that engineering appli- 
cations are worth while, and that 
new cryogenic products are essen- 
tial to an expanding economy. The 
temperature limits of cryogenics 
are by definition low, from —150°F 
all the way to absolute zero. The 
upper limit is quite arbitrary and 
will probably be lowered in the 
future. 

Very low temperatures are not 
new. Liquid oxygen was first made 
in 1877 by Cailletet and Pictet, 


Some of these low-temperature 
devices are low-temperature bolom- 
eters, the Versatron (Strandberg) 
and Maser (Townes and Bloem- 
bergen) for amplification of micro- 
waves, and the Cryotron (Buck), 
Persistitron (Buckingham) and 
Persistor (Crittenden) and trapped 
flux (Crowe) superconducting de- 
vices for computer elements. It 
might be said that industrial re- 
search and development on devices 
of this kind has gone into high 
gear. 

Still other applications of low 
temperatures are undergoing re- 
search in university and govern- 
ment laboratories and are yet of 
remote interest to industry. Liquid 
hydrogen, helium and xenon are 
being used in targets for high en- 
ergy beams either as detectors or 
moderators. One such detector, used 
as a bubble chamber by Glaser at 
University of Michigan, required 
10,000 gaseous liters of xenon. This 
volume is the largest single ship- 
ment of xenon ever made by the 
gas industry. The large hydrogen 
bubble chambers use 550 liters of 
liquid. 

Research has been done on the 
use of liquid hydrogen in cooling 
the windings on electromagnets to 
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liquid hydrogen in 1898 by Dewar 
and helium was liquefied in 1908 
by Kamerlingh-Onnes at Leiden. 
The oxygen industry has been the 
largest user of low temperature 
techniques because commercial pro- 
duction of oxygen has required the 
liquefaction of air and its subse- 
quent distillation. 

During the past 30 years, oxygen 
has been distributed widely in the 
liquid phase. Activity in this field 
has been accelerated during the 
past few years. Experience in the 
oxygen industry is being drawn 
upon to provide background for the 
production and handling of other 
cryogenic fluids which are neces- 
sary for industrial scale studies at 
lower temperatures. 


increase their conductivity and the 
intensity of the resulting magnetic 
field. During and since World War 
II research and development work 
has been carried out on obtaining 
deuterium by rectification of liquid 
hydrogen. 

The popular concept of the cessa- 
tion of molecular motion at very 
low temperatures and the reduced 
level of ordinary thermal energy 
imply an absence of chemical activ- 
ity in the low temperature region. 
Despite this rather discouraging 
picture considerable research effort 
is now being expended, principally 
by a group at the National Bureau 
of Standards in Washington, D. C., 
to explore the possibilities of a 
new field, cryogenic chemistry. 
Most of this research is concerned 
with systems which contain built-in 
energy sources in the form of 
atomic gases or molecular free radi- 
cals frozen into a matrix of solidi- 
fied gas. 

Pioneer in this new chemistry is 
Professor F. O. Rice of Catholic 
University. He has produced new 
transient modifications of sulphur 
and phosphorus. By vaporizing 
these elements and passing the 
vapor through either a high tem- 
perature furnace or an electric dis- 
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charge, he reduced their complex 
molecules to simple forms and then 
trapped these high temperature 
forms by freezing the vapors onto 
a liquid nitrogen cooled surface. 
With this technique he produced 
green and purple sulphur which he 
showed to be binary and quatenary 
molecules and brown phosphorous, 
a binary molecule. 

Dr. Broida and Professor Pellam, 
now of Cal. Tech., succeeded in 
freezing on a liquid helium cooled 
surface at 7 R. the products from 
gas streams passing through high 
frequency electric discharges. 
Solids collected from nitrogen, oxy- 
gen and © ydrogen, glowed during 
deposition and fluoresced for some 
time after the discharge was 
stopped. Furthermore, these solids 
emitted light during subsequent 
warm-up which showed that some 


O. ARNOLD HANSEN holds the posi- 
tion of Engineering Consultant at 
the Engineering Laboratory of the 
Linde Co. in Tonawanda, N. Y. He 
joined the laboratory in 1929 and 
contributed greatly to the develop- 
ment of Prestone anti-freeze. 

His work since then has been 
principally in the handling and 
processing of cryogenic fluids. Linde 
now holds 25 patents in his name. 

Mr. Hansen is a graduate of 
Worcester Polytechnic Institute 
with the degree B.S. in M.E. He is 
a member of Tau Beta Pi, Sigma 
Xi and Union Carbide Corp. Engi- 
neering Liaison Committee. 

He is also a licensed Professional 
Engineer in New York and a mem- 
ber of NSPE. 

Mr. Hansen acknowledges the as- 
sistance of Dr. J. C. Brantley, Dr. 
L. C. Matsch, F. A. Wilson and all 
members of Linde’s Tonawanda 
laboratory in the preparation of 
this report. 


energy had been tropped at the low 
temperature. 

A frequently mentioned potential 
application for these low tempera- 
ture stored energy systems is as 
super propellants for rockets. The 
NBS group and others are now try- 
ing to unravel the mysteries of 
these fascinating observations, and 
at the same time lay the founda- 
tions of a new chemistry. 

Another direction of research in- 
volving the moderately low temper- 
ature region is in the field of poly- 
merization. Several groups, notably 
one at Brooklyn Polytechnic, have 
succeeded in polymerizing some 
frozen hydrocarbons by using 
y-radiation as the energy source. 

Future work may allow tailored 
polymers to be obtained through 
polymerization of solids already 
possessing a high degree of order. 
Systems normally incompatible may 
be frozen into ordered crystalline 
structures and subsequently poly- 
merized through the use of a free 
radical or atomic gas trapped in 
the solid mass. 

Thus far, we have reviewed very 
briefly some of the future develop- 
ments that will require low tem- 
peratures. To make these economi- 
cal and practical will be a problem 
for the low-temperature physicists 
and cryogenic engineers. 

Since 1947, when Collins devel- 
oped his efficient helium liquefiers, 
liquid hydrogen and helium have 
been available to any laboratory at 
a definite cost. This has promoted 
research and development work at 
low temperatures. Recently the 
Linde Company has begun the com- 
mercial distribution of liquid hy- 
drogen in 100-liter lots to enable 
other laboratories to use this low- 
boiling liquid with greater conven- 
ience. However, other cryogenic 
developments will be needed to in- 
sure continued growth. 

Perhaps the first requirement to 
be considered is the problem of 
raw material supply. An economic 
analysis of the cost of producting 
liquid hydrogen shows that ulti- 
mately the major cost factor will be 
that of producing pure gaseous hy- 
drogen. Costs appears t» be de- 
creasing with the increased use by 
the chemical and metallurgical in- 
dustries. 

The gas industry is diligently 
working at the problem of utilizing 
coke oven gas or partial oxidation 
of petroleum fuels as a source for 
large quantities of pure hydrogen. 
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This is a technical problem to be 
solved by ingenuity and know-how, 
but the helium supply situation is 
of an entirely different character. 

The only economical source of 
helium is from the natural gas of 
certain areas in the southwest 
United States. Since the first World 
War, the production and supply of 
helium gas has been controlled by 
the United States Department of 
Interior through the Bureau of 
Mines. For many years, this war- 
time developed supply was suffi- 
cient. 

Following World War II, how- 
ever, demand has exceeded produc- 
tion in spite of the expansion pro- 
grams of the Bureau of Mines. Al- 
though the situation might be re- 
lieved in large measure for several 
years to come by industrial partici- 
pation in the production of helium, 
the ultimate supply of helium will 
almost certainly remain limited. 
Use of this gas in cooling low-tem- 
perature devices will require that 
helium be recovered for re-use. 
Perhaps the best way to answer 
this problem of raw material supply 
for hydrogen, neon, or helium will 
lie in the development of closed 
cycle refrigeration systems using 
these gases as working fluids. 

A major development that would 
do much to aid in the use of low 
temperatures would be a closed- 
cycle refrigerator with the same 
reliability and ease of maintenance 
as the household refrigerator. En- 
gineering design on such refriger- 
ators has been a matter of conjec- 
ture and research for several years. 
Recently the Phillips Research 
Laboratories in Eindhoven, Nether- 
lands, introduced the Norelco re- 
frigerator, which uses helium as 
the working fluid to achieve tem- 
perature down to —320 F. Perkin- 
Elmer has also introduced a very 
small nitrogen refrigerator for 
cooling infrared detectors. Contin- 
ued developments along this line 
are certain to come. 
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If you make calculations for nitrogen compounds, 


you can save time with these six charts. 


Design Data for Oxides of Nitrogen 


NO,toHNO, Problem: Solved in Six Steps 
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E. D. ERMENC, Chemical Divisions 
Food Machinery & Chemical Corp., Princeton, N. J. 


ITROGEN compounds are assuming greater import- 
N ance in the chemical industry. And, in almost 
every case the oxides of nitrogen—NO, NO., N.O- 
are the bases of the operations. Some of the fields that 
hold promise of expanding uses of nitrogen compounds 
are: fuming nitric acid in rocketry, nitration of or- 
ganic materials (nitro-paraffins, e.g.) and, of course, 
industries such as fertilizers and explosives. 

Possibly the latest appearance of nitrogen com- 
pounds on the non-chemical scene is in polluted air or 
smog. Here, nitrogen oxides are suspected of contri- 
buting to this problem. 

Therefore, engineers and others are becoming more 
aware of the oxides of nitrogen, their reactions, the 
equilibrium conditions they attain, and their chemical 
and physical properties. The data presented here 
simplify many of the engineering calculations con- 
cerned with these materials. 

Calculations for oxides of nitrogen or nitric acid 
involve equilibrium relationships which can become 
complicated. The calculations are often tedious and 
time-consuming for the engineer. 

We have, therefore, put most of these equilibrium 
data into graphical and nomographical form. With 
the material in this article, an engineer can save much 
time and effort—e.g., when making calculations for 
the recovery or handling of oxides of nitrogen. 

To illustrate the use of the charts, we have chosen 
an example problem in the design of an absorption 
tower for HNO, production. Wenner® has described 
this process and its equilibrium calculations in detail. 
We recommend that his method be studied and com- 
pared with the simplified one illustrated here. 

The sketch at the left above shows the streams in- 
volved in the calculations around a plate in the absorp- 
tion tower. The numbers refer to steps in the calcula- 
tion procedure below. 

Wenner assumes the following reactions occur in 
the acid absorption tower: 

2 NO, = N.O, (1) 

3 NO. + H.0 = 2 HNO; + NO (2) 
2NO + 0,—2 NO, (3) 
HNO; + H,O0 — HNO;(aq) (4) 


Wenner also assumes that N.O, does not react with 
water to form HNO,. The N.O, must dissociate to 
NO. before reaction with water can occur. This may 
be a controversial assumption, but the design is cor- 
roborated by actual operation; other factors—such as 
plate efficiency—compensate for any error. 

The acid tower is designed by going through a plate- 
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NO» Absorption Equilibrium Fig. 2 Material Balance Across HNO3 Absorber Plate 
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to-plate calculation starting at the bottom. The sug- 
gested method consists of six steps: 
1. Calculate equilibrium between NO. and N,Q, 
\ Fig. 1 is based on equilibrium-constant data for Eq. 














(1). Note that the NO, compositions are given in 
terms of percent equivalent NO.—including N.O,. 

2. Determine equilibrium between NO, and HNO, 
O5% for Eq. (2) by use of Fig. 2. Find partial pressures of 
40 the oxides of nitrogen leaving the plate by material 
Percent HNO3 balance around the plate. 

3. Calculate the fraction of oxides of nitrogen ab- 
sorbed on a plate from a material balance. 

4. Determine the concentration of HNO, entering 
the plate from the one above from Fig. 3, covering a 
nitric acid and water material balance. 

5. Find the amount of NO converted to NO, be- 
tween plates before starting the next plate calculation. 
a In Fig. 4 are nomographs which simplify calculations 
YX NS WN for the reaction in Eq. (3). 

\ 6. Calculate the cooling-surface requirements from 



































a Fraction NO» absorbed 
1.0 








the total heat generated on and between plates. The 
heat of polymerization of NO, to N,O,, Eq. (1), is 
23,400 Btu./lb. mole N.O,, and of oxidation of NO, 
Eq. (3), is 25,500 Btu./lb. mole NO. Ref. 5 gives the 
heat of formation and dilution of HNO, in Eqs. (2) 
and (4). All three reactions are exothermic. 














Nitric Acid Column Design Shows Use of Charts 





Step 1: To illustrate the use of Fig. 1, assume gas 
enters a plate at 95 F. and 1 atm. equivalent to 30 mole 
% NO.. If the basis is 1 lb. mole of entering gas, then 
its composition is: 








Equivalent NO:....... 
Inerts (O. & N2)...... 





100.0 


Correct the entering gas composition to account for 
the equilibrium between NO, and N,O,. In Fig. 1 all 
NO.-N.O, components must be converted to the equiva- 

40 lent NO.. For 30% equivalent NO, at 95 F., the graph 
Percent HNO3 indicates that 50% of the total NO, is polymerized to 
N.O,. Therefore, the true gas analysis is: 
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OXIDES OF NITROGEN ... 


Moles 
0.15 
0.075 
0.70 


0.925 100.0 


For other than atmospheric pressure, the same type 
graph can be constructed with the proper equilibrium 
constants’ and from equilibrium relationships.° 

Step 2: Determine the actual absorption of NO. 
from the equilibrium that exists between NO, and 
HNO,. In this absorption the equilibrium between NO, 
and N,O, shifts as NO, is absorbed, which requires a 
trial-and-error calculation. A “pseudo” entering gas 
analysis must be assumed and the exit NO.-N.O, con- 
tent checked. 

Assume 40% of the N,O, dissociates; or, 0.40 x 
0.075 0.030 moles N.O, dissociates forming 0.06 
moles NO.. The pseudo entering gas is: 


Re cesdi gicens 


NO. 
Mais... ie 
Inerts. 


0.955 100.0 


If 60% HNO, is formed on the plate, Fig. 2 at 95 
F. shows that about 44% of the NO, is absorbed as in 
Eq. (2). Thus, 0.21 0.44 = 0.0924 moles NO, is 
absorbed. In the reaction 0.0924/3 = 0.0308 moles NO 
is formed. The exit gas from the plate has this com- 
position: 

Moles 
0.118 
0.045 


0.031 3. 
0.70 78. 


0.894 100.0 


Check NO.-N,O, equilibrium: equivalent NO, = 
(0.118 + 2 x 0.045) /0.894 = 23%. For this concen- 
tration, from Fig. 1 the total amount of equivalent NO. 
is 44% polymerized, or 0.208 x 0.44 = 0.091 moles 
NO, is polymerized to 0.0455 moles N.O,. This con- 
firms the assumed N.O, dissociation in the exit gas. 

Step 3: A material balance of the total oxides of 
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nitrogen (NO, NO., N.O,) is obtained from the cal- 
culations of Step 2: 


0.300 moles equivalent NO, 


Entering: 
0.239 moles equivalent NO» 


Leaving: 
Absorbed: 0.061 moles equivalent. NO, 
Fraction oxides of nitrogen absorbed = 0.061/0.30=0.203 


Step 4: Find the concentration of HNO, leaving 
the plate above from Fig. 3. The basis of this graph 
is that standard 60% HNO, is the product, and water 
is the absorbent liquid. From Fig. 3, for a fraction 
absorbed of 0.203, the concentration of acid entering 
the plate from the one above is about 53%. 

Step 5: Calculate the oxidation of NO to NO. be- 
tween plates. For all practical purposes, the partial 
pressure of O, is assumed to be constant, and the nomo- 
graphs in Fig. 4 are based upon this assumption. The 
velocity or rate constants are those determined by 
Bodenstein.’ Higher values have been obtained by later 
workers,” ‘ but the conservative values of Bodenstein 
are indicated on the nomographs. If other reaction 
constants are preferred, the nomographs can still be 
used, since the constants themselves are shown. 

The partial pressures of NO and O, are required 
for Fig. 4. From the exit gas composition, the partial 
pressure of NO is (0.031/0.894) x 1 = 0.035 atm. If 
we assume 0.15 moles O, in the inerts, the partial pres- 
sure of O. is (0.15/0.894) x 1 = 0.168 atm. 

Since the usual “residence” times between plates in 
HNO, towers are on the order of 1-2 sec., assume a 
time of 2 sec. between plates for our example. 

On Fig. 4, connect the partial pressures of O, and 
NO, marking the intersection with R’. Connect time 
(2 sec.) with point on R’, intersecting R. Connect 95 
F. with the intersection of R, and read fraction NO 
oxidized = 0.194. Thus, 0.031 x 0.194 = 0.006 moles 
NO, is formed, and 0.006/2 = 0.003 moles O, used. 
Composition of gas entering the next plate above is: 


Since the balance between NO, and N.O, has again 
been disturbed, and a new equilibrium condition has 
been created, the exit gas from the plate must be cor- 
rected utilizing Fig. 1. The method has been illus- 
trated earlier, and will not be shown again. 

Step 6: Calculation of the heat generated is required 
to determine the cooling coil area for dissipation of 
the heat on each tray. 

With the data here, an acid tower containing 18 to 
36 plates can be calculated in about 4 to 8 hrs., once the 
method becomes familiar. The textbook method re- 
quires perhaps four to five times as long. 

The author wishes to thank the Wisconsin Alumni 
Research Foundation and Food Machinery & Chem- 
ical Corp. for permission to publish this article. 
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Three years ago we published a 
prediction that nuclear energy might com- 
pete for the job of process heating, possi- 
bly by the year 1959. 

What’s happened? What has been 
actually accomplished and what technical 
problems still remain unsolved? 

Here’s an up-to-date report on a 


subject of great importance to the chemi- 





cal process industries. 


Process Heat From Nuclear Reactors 


HARRY PERRY and JAMES P. McGEE, Bureau of Mines, U. S. Dept. of the Interior 


N THE U. S., major emphasis on 
| use of nuclear energy—other 
than that related to special military 
applications—has been on_ the 
generation of electrical power. How- 
ever, even the most optimistic fore- 
sasters believe that power from fis- 
sion, or eventually from fusion, will 
not compete with power from con- 
ventional fuels for a number of 
years in this country. 

Except for military applications 
where cost is secondary, the most 
favorable economic conditions for 
applying nuclear energy lie in those 
fields where relatively high-cost 
energy is being used, such as in 
the gasification of coal. Also, the 
3ureau of Mines believes that nu- 
clear energy for chemical and metal- 
lurgical operations might offer some 
other process advantages. 

Among the possibilities are the 
unlimited temperatures theoret- 
ically available with nuclear heat- 
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ing and the potential availability 
of the energy at elevated pressures 
at little or no additional cost. 

In our work at the Bureau of 
Mines we have considered the com- 
parative economics of using nuclear 
energy instead of conventional fuels 
for supplying process heat in these 
operations: reforming methane to 
hydrogen; coal gasification; low- 
temperature carbonization of coal; 
ferrous and nonferrous metallurgy ; 
petroleum refining; production of 
acetylene; and direct fixation of 
nitrogen. Here are some of our con- 
clusions. 


From Methane to Hydrogen 

Today, 80% of the ammonia pro- 
duced in the U.S. comes from 
methane as the raw material. Meth- 
ane is reformed to the hydrogen 
required to produce NH. 

Hydrogen is also a raw material 
for many other chemical processes 
and many new important uses can 
be developed when cheap hydrogen 
becomes available, e.g., coal hydro- 
genation to produce liquid fuels; 
and the direct reduction of iron ore, 

Two processes to reform methane 
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are now in use. In tube reforming, 
methane and steam react over a 
nickel catalyst at 1,500 F., at ap- 
proximately 1 atm. The catalyst is 
suspended in alloy steel tubes ex- 
ternally heated by combustion of 
methane and air. The process is 
inefficient thermally ; approximately 
700 Btu. are required/cu. ft. of 
methane reformed. Theoretical heat 
requirement is only 220 Btu./cu. ft. 
of methane (approximately 250 Btu. 
allowing for radiation losses). 

An alternate process depends 
upon partial combustion of methane 
in oxygen of 95%, or higher, purity. 
This process has the advantage of 
generating the hydrogen at 30 atm., 
the most economic pressure for 
many uses. Stoichiometric ratio of 
oxygen to methane is 0.5. Theoret- 
ical yield, after the water-gas shift, 
is 3 volumes of H./volume of CH,. 

We’ve sketched a_ hypothetical 
process for reforming methane (or 
other low-molecular-weight hydro- 
carbon gases) with steam using 
nuclear heat. See next page. 

Comparing the proposed nuclear 
process with tube reforming, the 
unique quality of nuclear heating 
using a recycle gas as the heat car- 
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NUCLEAR PROCESS HEAT... 





| 








Here’s How Nuclear Heat Might Reform Methane 


CO+H, Reforming methane (or other 
low-molecular weight hydrocar- 
bons) using nuclear heat might 
be done this way. Methane and 
steam pass through a heat ex- 
changer, the tubes of which are 
filled with a Ni catalyst. Reac- 
tion proceeds at 1,700 F. and 
30 atm., and is endothermic. 
Circulating helium, heated to 
2,000 F. at 30 atm. in a nuclear 
reactor, supplies process heat 
and recycles at 500 F. 





Compressed 
helium 


Nuclear 
reactor 
heats 
helium 


CH,* H.0 


Nuclear Scheme Bids for Coal Gasification Job 


CO+H, Coal and water in the ratio of 


1.5 Ib. of water/lb. of dry ash- 
free coal mix in a slurry tank. 
Then the slurry is pumped 
through preheater tubes where 
the coal-steam mixture is heated 
to 600 F. The mixture next en- 
ters the gasifier where the tem- 
perature is raised to between 
1,700 and 2,500 F.; and heat is 
supplied for the endothermic 
steam-carbon reaction. Heating 
medium for both the preheater 
and gasifier is helium recycling 
through a nuclear reactor. Pres- 
sure of the helium and of the 
reactants is balanced at 30 atm. 
to eliminate stress in the tubes. 





Compressed He Ash & slag 


Nuclear 
reactor 
heats He 





Coal- water 
Slurry 


Low-Temperature Carbonization Could Be Done This Way 


A fluidized system is visual- 
re ized with the heat of carboniza- 
a tion added by preheating a 
portion of the evolved gas by re- 
cycling through a nuclear reactor 
and then through the carbonizer. 
The heating value of the gas 
produced is a function of the 
carbonization temperature for 
different ranks of U.S. coals. 
| If production of gas alone were 
the only consideration, carboni- 
zation temperature of 600 C. 
(1,112 F.) would be chosen for 
many coals since it favors the 
formation of large quantities of 
a high-Btu. carbonization gas 
which could be used as a sub- 
stitute for natural gas. In se- 
lecting the actual temperature 
of carbonization in any process, 
an economic balance would be 
made first. 


Product gas 








Carbonization 
vessel 





Tar and 
light oils 








Nuclear reactor 
heats helium 








rier, is the elimination of stack loss. 
The unused portion of the heat in 
the carrier gas returns to the re- 
actor. Only heat loss is through 
radiation. 

Therefore, nuclear heat could be 
about 3 times as efficient as tube 
reforming (250 Btu. vs. 700 Btu.). 
If methane costs 35¢/1,000 std. cu. 
ft., or 35¢/million Btu., then nu- 
clear heat could compete at a price 
of about $1/million Btu. 

Also, the conventional tube proc- 
ess cannot generate hydrogen under 
pressure since at the high tempera- 
tures required a balanced pressure 
must be maintained across the tubes 
to eliminate stress. Compression 
costs for methane and air used to 
supply heat for reforming make 
this uneconomic. Moreover, in the 
nuclear process the hydrogen would 
be generated at 30 atm. and an ad- 
ditional 8¢/1,000 std. cu. ft. in com- 
pression cost can be realized if the 
hydrogen is used at 30 atm. or 
more. 

Comparing the nuclear process 
with partial oxidation, 25% of the 
methane/unit volume of hydrogen 
produced is saved and the cost of 
oxygen is eliminated. For 1,000 std. 
cu. ft. of methane processed, theo- 
retical oxygen requirements are ap- 
proximately 500 std. cu. ft. Ata 
cost of $5/ton of 95% O., the oxy- 
gen has a value of 10.6¢. Cost of 
compression to 30 atm. adds an- 
other 4¢. 

Potential savings in using nu- 
clear energy are $1.23/4,000 std. 
cu. ft. of methane processed. This 
would produce 16,000 std. cu. ft. 
of hydrogen and would require 
1,000,000 Btu. 

Therefore, nuclear energy can 
compete for the job of reforming 
methane to hydrogen when it can 
be supplied at a price of $1.23/mil- 
lion Btu. 


To Gasify Coal 


For many years, almost all hy- 
drogen and synthesis gas has been 
made by the cyclic water-gas proc- 
ess. Because of the high cost of 
coke in the U.S., alternate meth- 
ods have been studied. Most highly 
developed method is partial combus- 
tion of coal with oxygen at elevated 
pressure. 

In this process, steam, oxygen 
and coal react at 30 atm. Quanti- 
ties of reactants required to pro- 
duce 1,000 std. cu. ft. of a CO-H, 
mixture are about 35 lb. of bitu- 
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minous coal, 300 std. cu. ft. of 95% 
O, and 12 lb. of steam. 

In contrast to the partial oxida- 
tion process, the nuclear system has 
the advantage of eliminating com- 
pressed process oxygen and reduc- 
ing coal requirements by 40%. This 
system might require only 22 lb. of 
coal/1,000 std. cu. ft. of synthesis 
gas. For coal at $4/ton, the reduc- 
tion of 13 lb. of coal results in a 
saving of 2.6¢/1,000 std. cu. ft. of 
CO-H, mixture. For oxygen at $5/ 
ton, the elimination of 300 std. cu. 
ft. saves 6.3¢, and the elimination 
of oxygen compression saves at 
least another 2.4¢. 

The proposed nuclear process 
(see sketch) requires a heat input 
of 160,000 Btu./1,000 std. cu. ft. of 
CO-H, mixture. In this application, 
then, nuclear heat would have to be 
available at 71¢/million Btu. to be 
competitive. 


Low-Temp. Carbonization 


Several processes have been pro- 
posed for the low-temperature car- 
bonization of coal, but to be eco- 
nomic in the U.S. these processes 
must supply a liquid product that 
can be sold at prices that will pay 
for the processing of the coal and 
a market must be available for the 
char. 

At the present time some of the 
evolved gas is burned internally to 
furnish heat for the process, and 
this yields a low-Btu. gas which 
has no other market in the U.S. 
Use of nuclear heat for carboniza- 
tion would permit the production 
of a high-Btu. gas. Such a gas 
could have market value in coun- 
tries where natural gas is not avail- 
able, or even, eventually, in the 
U.S. 

Approximately 500 Btu./lb., or 
1,000,000 Btu./ton, of heat input 
is required for the carbonizing of 
bituminous coal at 600 C. Direct 
heating by burning a portion of 
the carbonization gas or by con- 
trolled admission of air to the car- 
bonizer is used, although this re- 
sults in dilution of the process gas 
with products of combustion. 

Using nuclear energy to heat the 
recycle gas would give an 800-Btu./ 
cu.-ft. gas, since there would be no 
dilution. At present, in direct heat- 
ing, the gas has no commercial 
value except in the process itself. 
If the 800-Btu. gas could be sold for 
30¢/1,000 std. cu. ft., nuclear heat 
would yield a product worth $1.20/ 


ton of coal carbonized, with a con- 
sumption of only 1,000,000 Btu. 

If low-temperature carbonization 
processes were used to treat coals 
that are to be burned in utility 
boilers, the char could be used for 
boiler fuel, the gases used for car- 
bonization and the liquid products 
would be offered for sale. In the 
proposed nuclear process, the gas 
also could be offered for sale. 

As much as 4,000 cu. ft. of gas/ 
ton of coal might be produced. Ap- 
proximately 70% of the heating 
value of the coal appears in the 
low-temperature char. Based on 
about 155,000,000 tons of coal 
burned in 1956 by U.S. utilities, a 
maximum potential 884,000-million 
cu. ft. of gas (approximately 10% 
of U.S. demand for natural gas in 
1955) could be produced.® 

Of course we don’t expect that all 
utility plants would use low-tem- 
perature carbonization so that the 
total actually produced would be 
much smaller. Moreover, if a nu- 
clear reactor were already available 
at a utility plant, the relative cost 
of producing electric energy from 
char and from nuclear energy would 
have to be examined carefully. 


Other Possible Applications 


A large percentage of heat used 
by the metallurgical industry is 
consumed in the standard blast fur- 
nace. The high cost of coke (about 
$20/ton) in the U.S. has prompted 
many studies of methods to reduce 
coke consumption, and of methods 
that do not require coke for reduc- 
ing iron ores. 

The coke consumed in a blast 
furnace heats the limestone and ore, 
reduces the ore, maintains the iron 
and slag in molten condition and 
supplies heat to make up radiation 
losses and that lost in the blast 
gases. If coke worth $20/ton is 
replaced in part with nuclear heat, 
on a straight replacement basis nu- 
clear heat is competitive at 75¢/ 
million Btu. 

Melting of nonferrous alloys is 
largely accomplished by use of elec- 
tric energy. On a direct replace- 
ment basis with electricity at 8 
mills/kwh., nuclear heat has a value 
of $2.34/million Btu. 

Most of the heat requirements 
of oil refineries are for cracking 
and distillation at relatively low 
temperatures in the range of 600- 
1,000 F. These requirements could 
be met with nuclear reactors being 
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designed today. However, because 
of large amounts of residual fuel 
oil, which can supply all the heating 
requirements in the refinery, there 
would be no advantage at present 
in using another source of heat. 

Acetylene is produced in the 
Wulff process by cracking natural 
gas in pebble beds or regenerators 
at about 2,600 F. The process is 
cyclic. First the pebble beds are 
heated by combustion of natural 
gas and then methane is cracked 
over the hot refractory surface with 
immediate quenching of the prod- 
ucts. Two-thirds of the methane 
consumed in the process is used 
to heat the pebble beds. 

Use of nuclear heating may offer 
the advantage of a continuous proc- 
ess with higher efficiency. Since 
stack losses are eliminated in the 
continuous process, thermal effi- 
ciency can be increased 50%. In 
this case, nuclear heat has a value 
of 52¢/million Btu. based on a 
methane cost of 35¢/1,000 std. cu. ft. 


Where We Stand Today 


Where do we stand in the devel- 
opment of high-temperature nu- 
clear reactors that might be used 
for process heating? 

Reactors usin’ liquid sodium as 
a coolant are operating at tempera- 
tures of approximately 900 F. These 
are the highest temperatures re- 
ported at present. However, several 
design studies are under way for 
nuclear, closed-cycle, gas-turbine 
plants operating in the range of 
1,250-1,450 F. The fluids which 
would seem most satisfactory for 
these plants are helium and CO.. 
The fuel elements must have high 
retention of fission products and 
probably will be clad with stainless 
steel. 

The Atomic Energy Commission 
and the Bureau of Mines have co- 
operated for several years on a 
feasibility study for an indirect 
process cycle reactor. The program 
has several parts: 

1. To obtain heat-transfer data 
and to develop prototype compo- 
nents for the heat-transfer system, 
equipment is being operated using 
heat supplied by electric induction 
to simulate the heat of nuclear fis- 
sion. Currently, our simulated sys- 
tem (see photo, next page) is oper- 
ating at atmospheric pressure. 
Plans are under way for modifying 
this system to operate at 250 psi. 
The temperature range of 1,000- 
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NUCLEAR PROCESS HEAT... 














HELIUM LOOP, heated by induction, simulates nuclear process. 


2,500 F. across the simulated re- 
actor will be identical to the atmos- 
pheric-pressure system. 

As part of this study, the Nu- 
clear Development Corp. of Amer- 
ica was commissioned by AEC to 
prepare a conceptual design for a 
high-temperature test reactor. This 
study has been completed, and it 
was concluded that such a system is 
feasible and could be constructed 
and operated with a good chance of 
Success, 

2. When development of the sys- 
tem components such as_ recycle 
compressors, high-temperature heat 
exchangers, valves, etc., has been 
accomplished for the induction- 
heated loop, these components will 
be installed in an operating reactor. 
Nuclear fuel elements would be 
used in the in-pile loop, since the 
primary objective of such a system 
would be fuel-element testing. 

3. After successful operation of 
an in-pile loop at the required tem- 
peratures and pressures, a_ high- 
temperature reactor would be de- 
signed and constructed. This type 
of reactor, as now visualized, would 
consist and would be designed to 
be subcritical at all element load- 
ings. To allow the reactor to be 
critical, the center section would 
be surrounded by an outer zone 
which would, in effect, be a water- 
cooled reactor capable of achieving 
criticality and acting as a neutron 
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source for the high-temperature 
sections. 

Such a test reactor was proposed 
by Nuclear Development Corp. as 
a result of the feasibility study it 
conducted for AEC. 

4. Upon solution of the major 
problems of fuel-element construc- 
tion, reactor control, structural sta- 
bility and system components, the 
final part of the program would 
consist of the design and construc- 
tion of a high-temperature process 
heat reactor. 


Problems Still Unsolved 


Before a gas-cooled nuclear re- 
actor operating at 2,500 F. can be 
successful (Part 4 of the program 
outlined above), considerable im- 
provement will be needed of both 
the reactor proper and the external 
system components. Our research 
program will concentrate on these 
still unsolved problems: 

Fuel-Element Design and Con- 
struction—Nuclear fuel elements 
capable of successful operation at 
temperatures of 2,500 F. and above 
would be far in advance of those 
in today’s reactor designs. Both 
clad and unclad elements should be 
studied. For the indirect process 
cycle using helium, it may be pos- 
sible to use unclad graphite ele- 
ments fueled with uranium carbide. 
For the direct cycle or process 


stream preheating types of reac- 
tors, it will be necessary to have 
clad elements which can retain es- 
sentially all the fission products. 

Reactor Pressure Vessel — For 
commercial-size process heat reac- 
tors, vessels will be needed 10 to 
15 ft. in diameter, operating with 
internal pressures of 30 atm., or 
above. Suitable refractory linings 
must be developed to protect the 
steel shell. 

Reactor Control — Control 
schemes which have been consid- 
ered for high-temperature process 
heat reactors in the primary cool- 
ant system include poison rods, re- 
flector control and regulation by 
controlling the amount of gaseous 
“poisons” such as xenon. None of 
these control systems has been used 
at these high temperatures and 
special problems are anticipated. 

High-Temperature Circulating 
Compressors — For the _ indirect 
process cycle, compressors must be 
developed for recycling gases at 
temperatures of 1,000 F. and above. 
In addition to problems inherent in 
operating at high temperature, 
gases of low-molecular weight such 
as helium will require high com- 
pressor speeds or many stages. 

Moreover, the recycled gas must 
not become contaminated by lube 
oil or oil used for sealing the com- 
pressor shaft. Due to the possi- 
bility of radioactive particles in 
the circulating primary coolant, 
leakage must be kept to an abso- 
lute minimum. This requires the 
development of a “zero leakage” 
shaft seal, or entails the “canning” 
of the compressor and drive. 

High-Temperature Heat Ex- 
changer—In a process heat reactor 
system using a gaseous heat-trans- 
fer medium, a_ high-temperature 
heat exchanger is required to op- 
erate at temperatures of 2,500 F. 
with reactants such as steam, air, 
hydrogen, etc. This will require 
ceramics or cermets fabricated into 
leakproof exchangers. Although 
this has not been accomplished yet, 
recent advances give hope of some 
ultimate solution. 


REFERENCES 


. Daniels, F., Nucleonics, March 1956, 

. 34-41, 

2. Graham, R. 
956, pp. 191-193. 

3. Strimbeck, G. R., J. P. McGee and 
Sidney Katell, Amer. Gas Assn. Monthly, 
Oct. 1956, p. 35. 


H., Chem. Eng., Marcb 


This article is a condensed version of a 
paper released at the 2nd International 
Conference on the Peaceful Uses of Atomic 
Energy, Geneva, Switzerland, Sept. 1958. 


February 23, 1959—CuemicaL ENGINEERING 





To find parachor, boiling points, specific 
gravity or critical temperature .. . 


log [ P] 
log [ P] 
log [ P] 





use these 


———— EQUATIONS 


—3.31 + 2.08599 log (T0/Sp. G.°>878) 

— 4.20895 + 2.29319 log (T1/Sp. G.°5%7) 

— 8.93275 + 3.68894 log (7'./Sp. G.9-%7*) 

log T; = 2.451 + 0.05901 log Sp. G. + 0.90965 log T'w 
log Sp. G. = —6.59654 + 16.946 log 7; — 15.415 log To 
log T,, = 19.078 + 0.2985 log Sp. G. + 0.62164 log T, 


log 7, = —0.68893 + 5.68002 log 7, — 4.60138 log T'o 











Estimate Petrochemical Properties 


R. NOKAY, Instructor, Chemistry Dept., Santa Ana College, Fullerton, Calif. 


Parachor, critical temperature, boiling point and 
specific gravity are important properties of hydro- 
carbons and their inter-relationship has been exten- 
sively studied. 

However, there are many places where limited data 
are available. In these ranges of few or no data, how 
can you estimate these properties? 

In the absence of specific values, here are several 
empirical equations that will help you estimate these 
properties in pure hydrocarbons. These equations are 


Nomenclature 





Parachor 
Boiling point at 1 atm. pressure, deg. Rankine 
Boiling point at 10 mm. Hg pressure, deg. Rankine 
Critical temperature, deg. Rankine 
. Specific gravity 
a,b,d Constants 
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limited to pure hydrocarbons with a normal boiling 
point between 400 and 1,400 R. and specific gravity 
between 0.5 and 1.0. 


How Were the Equations Obtained? 
Parachor |P] is expressed as a function of tempera- 
ture and specific gravity by the following equation: 


2 T : 
(P] = «(sp x) 


Plotting [P] against (7T/Sp. G.) on log-log paper 
for families of hydrocarbons gives different straight 
lines. To generalize these straight lines and bring 
them together into one straight line, the specific 
gravity must be raised to an exponential power d. 

Following steps were used to determine the value 
for this exponent d: 

eParachor [P] was plotted against (T/Sp. G.) 
for various families of hydrocarbons. 





PETROCHEMICAL PROPERTIES . . . 


High Accuracy of the Equations Makes Estimates Reliable 


Normal paraffins, C, to C20 
Other paraffins 

Olefins 

Naphthalenes 

Aromatics 


¢ We selected two values of (7'/Sp. G.) at the same 
{P]; one for a paraffin, one for an olefin. 
e Since: Ee leusirpin = [PJ oterin 


and: 
b 
bial T 
(Pl = ol 5a | 
therefore: 


a # - r ] = { f | 
ul d as (Sn. G. cf 
bs (Sp. G.) paraffin (Sp. G.) olefin 


When these straight lines are brought together, a 
and b become equal, so that: 


ping | E [ T 5] 
Y vy d =e ). a 
. (Sp. G.) paraffin (Sp. G.) olefin 


Rearranging, taking logs and solving for d: 





7’ poral fie 
log (Spee 
Sp. G. paraffin 
oe ( Sp. Guotesin 
¢ Using this technique, several values of d were 
obtained from known data (A. P. I. Research Project 


How Hydrocarbons Fit on Straight Line 
we Poarachor, (P) 
1000-- 


soo Eicosane 


Pentadecane 
600 


Decane 
Trimethy! Benzene 


Xylene 
Toluene 
Pentene 





oa ae | l l 
1,500 
Tc/ (Sp. G. )9-6676 





Maximum Deviation, Percent 


Eq. 6 Eq. 7 
+ - + - 
0.24 0.15 0.70 1.20 


Eq. 3 Eq. 4 and 5 


1.66 0.66 5.40 


44). These values of d were checked by solving for the 
parachor [P] and comparing with actual [P] values. 
Value of d giving the smallest percent error was 
selected. 

e After selecting d, the constants a and b were 
calculated from a plot of [P] against (T)/(Sp. G.)* 
using the least squares method. The graph below, 
parachor as a function of (T.)/(Sp. G.)°””, shows how 
closely various hydrocarbons fit. 

eEqs. 1, 2 and 3 were determined for critical 
temperature 7'., boiling point at one atmosphere pres- 
sure 7, and boiling point at 10 mm. Hg pressure 7',. 

e After arriving at the first three equations, Eqs. 
4, 5, 6 and 7 were obtained by substitution. 


Accuracy Is Good 


Reliability of these equations was checked with 
known data from the A. P. I. project mentioned above 
and the accuracy is shown in the accompanying table. 

Using these equations, you can estimate the desired 
property of a pure hydrocarbon with close accuracy 
if you know any two of its properties of 7,, T., T., 
Sp. G. or [P]. 

Equations are given in logarithmic form because 
they have more than slide-rule accuracy. Use log 
tables for precise calculations. 

One important point to remember: Limits of this 
method are pure hydrocarbons with normal boiling 
points between 400 and 1,400 R. and specific gravity 
between 0.5 and 1.0. 
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indexes 
(1926=100) j i 

To convert ENR index to i 1 
(913 bose divide by 04807 | i i 


Construction & Building Costs Still Climbing 


M&S equipment cost index 
(47 industry average) 


ustin industrial bldg cost index. * | 
1920 i985 1930 1935 1940 1946 


Costs Continue to Surge Upward 


Even though equipment costs for the CPI experi- index of industrial building costs, and the Engineering 
enced a drop in the second quarter of 1958, yearly News-Record index of heavy construction costs. 
averages once again reached new highs. The M & S annual average indexes of comparative 

Charted above is a 47-industry average of equip- equipment cost for eight process industries and four 
ment cost indexes prepared by the evaluation engineer- related industries are chronologically tabulated below. 
ing firm of Marshall and Stevens, Incorporated of Extending from 1913 through 1958, these averages are 
Illinois, Chicago 4. Basis for each of the individual supplemented by quarterly figures in the individual 
indexes upon which the average is based, and the charts on the next page. 
method of weighting the average, are described on A tabulation in the Process Equipment section of 
pages 124-6 of our November 1947 issue, in an article every issue during 1959 will show latest revisions for 
by the late R. W. Stevens, partner of the firm. the quarters ending March, June, September and 

Also plotted on the same grid are the Austin Co.’s December. 


Marshall and Stevens Annual Indexes of Comparative Equipment Costs, 1913 to 1958 (1926—100) 


1913 1916 1918 1920 1922 1924 1926 1928 1930 1932 1933 1934 1935 1936 1937 1938 1939 
Average of all.... 57.9 62.8 109.7 153.3 85.5 105.3 100.0 965 87.0 66.1 69.4 74.6 78.0 81.6 883 844 84.3 


Process Industries 
Cement mfg 58.0 62.5 109.1 149.2 83.7 104.6 100.0 97.2 87.0 68.9 70.7 757 78.1 82.2 88.8 85.2 84.2 


Chemical ... 59.0 63.0 111.9 150.5 82.5 105.6 100.0 969 82.0 77.6 70.9 75.4 785 82.5 88.2 844 83.4 
Clay products .. 60.7 65.3 120.0 154.3 82.9 105.7 100.0 97.0 86.1 706 71.1 757 79.3 83.2 87.8 832 82.3 
Glass mfg . 58.7 63.5 112.1 151.1 83.7 101.9 100.0 95.9 866 69.4 71.2 754 78.5 82.6 88.0 83.4 82.5 
Paint mfg ... 58.2 62.8 108.0 148.5 84.1 104.0 100.0 946 85.7 67.0 69.2 74.3 77.0 80.4 87.4 83.9 83.4 
Paper mfg........ 60.4 63.4 111.8 152.6 83.1 105.6 100.0 968 865 67.2 69.9 754 78.5 827 88.1 848 83.7 
Petroleum ind 58.9 64.1 113.0 151.5 82.7 106.0 100.0 97.1 86.2 70.1 70.6 76.0 787 82.6 87.8 83.3 82.1 
Rubber ind........ 58.6 63.8 113.8 154.2 88.0 105.9 100.0 91.9 86.2 67.1 70.7 75.2 78.1 82.2 88.4 85.4 84.9 


Related Industries 
Elec. power equip.. 59.1 64.3 114.2 152.2 83.6 106.0 100.0 96.9 86.1 70.1 70.7 75.5 787 82.7 87.9 84.3 83.7 


62.9 111.9 149.9 82.8 105.6 100.0 97.2 867 67.6 80.0 85.6 88.5 92.4 97.1 926 91.7 
83.9 96.1 100.0 97.0 864 70.0 71.3 754 789 83.0 87.5 83.0 81.8 
86.2 70.1 70.7 75.5 787 827 87.0 82.2 81.3 


Mining, milling..... 56.8 
Refrigerating... 59.3 63.2 113.5 153.5 
Steam power...... 59.1 64.3 114.2 152.2 82.7 106.1 100.0 96.9 
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1958-Equipment costs increase again for all segments of the CPI 


- Index numbers (1926-100) 


Cement _ Chemical Clay Products 1958 
Mor. ‘58 222.9 — = Mar. '58 216.6 
June '58 222.2 ee : _ June '58 216.0 

Sept. '58 232.3 Sept. '58 217.0 


Sept. 58 222.3 
Dec. '58 223.7 oo ee | i 217.4 








| 














1950 


Paper 


Mar. '58 
June '58 
Sept. '58 
Dec. ‘58 




















_ Process 
etroleum Rubber Ind. Avg. 
Mar. '58 228.6 Mar. '58 Mar. "58 228.8 
June '58 227.9 June ‘58 | = June ‘58 =. 228.2 
Sept. '58 227.5 Sept. '58 Sept. 58 228.6 
Dec. '58 227.8 Dec. '58 | Dec. ‘58 228.8 








bo 











1950 1955 





M & S Annual Indexes (continued) 


1941 1942 1943 1944 1945 1946 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 
Average of all.... 92.6 99.6 100.5 102.4 103.4 123.2 162.8 161.2 167.9 180.3 180.5 182.5 184.6 190.6 208.8 225.1 231.3 


Process Industries 
Cement mfg... . 90.8 97.8 98.3 98.6 99.4 119.7 156.5 156.5 161.6 172.7 172.8 174.6 177.6 182.6 199.4 216.4 222.8 
Chemical . 93.3 102.0 103.1 105.6 106.5 126.8 164.5 164.5 169.6 1807 181.1 183.1 186.2 191.5 209.1 226.5 232.3 
Clay products... 87.6 93.1 93.6 93.9 948 115.0 1515 151.5 156.6 167.7 167.8 169.5 172.4 177.3 193.8 210.2 216.8 
Glass mfg. 88.2 93.7 947 96.5 97.4 117.6 154.6 154.6 159.7 170.8 171.0 173.0 176.0 180.9 197.5 213.8 219.3 
Paint mfg... 90.3 97.3 98.3 100.1 101.0 121.2 157.8 157.8 162.9 174.0 174.4 176.3 179.3 184.3 201.2 217.6 223.2 
Paper mfg. 90.5 97.5 98.7 101.3 102.2 122.4 158.1 158.1 163.2 174.3 174.7 176.6 179.6 184.6 201.5 218.2 223.8 
Petroleum ind..... 88.2 95.2 96.7 100.0 100.9 121.6 160.9 160.9 166.0 177.1 177.6 179.7 182.8 188.0 205.4 222.2 228.0 
Rubber ind. . .. 94.2 102.7 103.7 105.5 106.4 126.6 163.3 163.3 168.4 179.5 180.0 182.1 185.2 190.5 207.9 224.9 230.8 


Related Industries 
Elec. power equip.. 90.5 96.5 97.5 99.3 100.2 122.9 166.1 166.1 171.2 182.3 182.8 185.0 188.0 193.3 211.0 229.2 235.2 
Mining, milling..... 98.5 105.5 106.2 107.3 108.2 128.4 165.2 165.2 170.7 181.4 181.9 184.1 187.1 192.6 210.4 227.9 233.8 
Refrigerating J 95.8 97.0 100.2 101.7 125.7 176.6 175.8 185.2 200.1 200.7 202.8 204.8 211.6 234.3 254.2 260.8 
Steam power r 92.1 92.8 93.9 94.8 116.0 153.2 153.2 158.4 169.9 170.5 172.6 175.5 180.4 197.0 213.0 218.6 
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Clear Water 
Pumps. ‘‘Buffalo’’ 
Type ‘‘SL” Double Suction 
Pumps are de- 
signed for peak 
efficiency in 
clear water ap- 
plications. A long 
life of economical 
service is afforded by their rugged 
— construction. Ease-of-maintenance is a built-in 
feature. 10 to 14,000 gpm capacities. Bulletin 955-R. 
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PUMPING EFFICIENCY 
TAILORED TO YOUR NEEDS 


What are your liquid moving needs? Chances are, you'll 
find the right pump for your job from the complete 
“Buffalo” line. 

You can rely on “Buffalo” Pumps to perform with 
maximum efficiency and dependability. Their rugged con- 
struction insures a long life of maintenance-free operation. 
Economy, too, is a big factor. For example, interchange- 
ability of parts is designed into “Buffalo” Pumps through 
standardization. This saves you valuable dollars in lower 
parts inventories. 


Add to these advantages the helpful services of the 


High Pressure 
Pumps. Offering efficiency, 
durability and dependability for 
™ boiler feed water and other clear 
water service, ‘‘Buffalo” Type 

» “RR” Multi-Stage 

Pumps operate 

against heads as high as 

2 1500 ft., in capacities 

to 900 gpm. Bulletin 980-D. 


Non- 

Clogging 

Pumps. Specially 

designed for moving high con- 

sistency liquids, “Buffalo” Diagonally Split- 

Shell Pumps reduce down time, wear and 

“wedging”. Rubber-lined models available for 
handling corrosive or abra- <3» 
sive liquids. Bulletin 953-K. ities 


Transter 
Pumps. 

“Buffalo” Heat Transfer 

Pumps are widely used for 

handling high-temperature liquids. 

Ruggedly-built with special alloys, they uti- 

lize water-cooled bearings and packing. 

Efficient, single-suction, solid shell design. 
Write for application information. 


Chemical Liquid 
Pumps. 


Choose from 10 

special types of 

“Buffalo” Pumps in 

a variety of trim. Spe 

cially engineered for 

severe service in hand 

ling most corrosive, abrasive 

or high consistency liquids. Bulletin 982-A. 


“Buffalo” engineering team, and you have every reason 
to choose “Buffalo” Pumps for your particular needs. This 
engineering know-how is backed by more than 80 years 
of broad experience in solving liquid moving problems. 

Whatever your pumping needs, call in your nearby 
“Buffalo” representative. He'll be glad to help you select 
the pump best-suited to your job. Or write us direct for 
full information and bulletins. 

“Buffalo” Pumps bring you the “Q” Factor —the built- 
in QUALITY that provides trouble-free satisfaction and 


long life. 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 
501 BROADWAY 7 BUFFALO, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. e Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Your own shop can easily 
build this base. It makes orig- 
inal installation easier and 
greatly facilitates pump relo- 
cation when necessary. 


Versatile Base Aids Pump Installation 


Cc. J. Slaybaugh* 


W. G. Krummrich Plant, Monsanto Chemical Co., 


[Illustrated above is a versatile 
method of pump installation 
which eliminates the need for a 
conventional cast iron pump base 
and concrete pedestal. The com- 
plete pump, motor and base can 
be assembled in the shop before 
moving to the job site. This 
leaves only power wiring, piping 
and manipulation of the jack 
bolts to be done during installa- 
tion in the field. 

The body of this fabricated 
pedestal can be made from heavy 
steel channel with angle iron 
legs. The feet, jack bolts and 
jack nuts should be of stainless 
steel to resist corrosion, since 
rusting of the jack bolts will 
make future adjustment time- 
consuming and difficult. 

The versatility of this instal- 
lation is one of its most impor- 
tant advantages, owing to the 


® Present address, University of Cali- 
fornia, Berkeley, Cali 
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Monsanto, Ill. 


possibility of changed products 
and processes. The whole unit 
can easily be relocated without 
breaking out a concrete pedestal, 


or leaving one to take valuable 
floor space. Such an installation 
also lends itself to better house- 
keeping since it can readily be 





Coming March 23: Add a Jet to Up Compressor Pressure 


By V. V. Fondrk, Winner of the January Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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What it means 
to be the world’s 


\ 


largest producer of “= 


sal 


DEPENDABLE YEAR-IN, 
YEAR-OUT, PRODUCTION 


BIG INVENTORY OF 
HIGH PURITY FINISHED 


PRODUCT 


pRINE RESERVES FOR 


TRONA is in a class by itself as the world’s largest 
producer of Sodium Sulphate for the pulp and 
paper industry and other important chemical mar- 
kets. Big tonnage production, backed up by huge 
brine reserves on Searles Lake, means the ability 
to stockpile large inventories of high purity finished 
product. Constant movement of carload shipments 
to all major consuming areas means that cars can 
be rerouted at any time to take care of emergency 


needs. These advantages add up to the kind of serv- 
ice that buyers of Salt Cake can depend on. Make 
TRONA your prime source of supply...it pays! 


Loox for an early announcement of the start-up 
of American Potash & Chemical Corporation’s new 
sodium chlorate plant at Aberdeen, Mississippi, 
constructed to supply the rapidly growing southern 
pulp and paper industry. 


> American Potash & Chemical Corporation 


® TRADENAME AND TRADEMARK OF APACC 


OFFICES: LOS ANGELES, NEW YORK, CHICAGO, SAN FRANCISCO, PORTLAND (ORE.), ATLANTA, COLUMBUS (o.), S 


Producers of: BORAX * POTASH * SODA ASH * SALT CAKE « LITHIUM * BROMINE * CHLORATES * 


3000 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA 


HREVEPORT 


PERCHLORATES * MANGANESE DIOXIDE 


THORIUM ¢ CERIUM * RARE EARTHS * and other diversified chemical/s for Industry and Agriculture 
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PLANT NOTEBOOK .. . 


hosed clean and the need to hose 
behind it is virtually eliminated. 

When installation is out-of- 
doors, there is no need to go 
below the frost line with a pump 
foundation. If the pedestal is 
set on a small 6-in. thick concrete 
pad, the unit can easily be ad- 
justed to relieve any pipe stresses 
due to frost heaving of the pad. 

Comparing costs, we find that 


an installation of this type costs 
somewhat less than a conven- 
tional cast iron base and concrete 
pedestal. However, if relocation 
is needed subsequently, the sav- 
ing will be substantial. 

The versatility and house- 
keeping advantages of this unit 
make it a “must” for pilot plants, 
but it should also be considered 
for general plant use. 





Simplify Your Figuring on Foils 


W. R. Botham 


Heighington, County Durham, England. 


In manufacturing plastic and 
metal sheets and foils it is often 
necessary to obtain the weight, 
thickness or total length of ma- 
terial in sheet or roll form. Also, 
it may be desirable to keep a run- 
ning check on the specific gravity 
during the production of plastic 
sheet, knowing the weight of a 
known volume. This serves to 
monitor product uniformity and 
mixing efficiency in the process 
line. 

One problem is that in calen- 
dering plastic sheets or foils, the 
true thickness cannot be meas- 
ured with a micrometer because 
the instrument will either indent 
the soft material, or will ride 
over surface irregularities, thus 
giving false readings. 

A way around this difficulty is 
to cut a number of 2-in. dia. disks 
from the material with a circular 
press tool. When the disks have 
been weighed on a sensitive tor- 
sion-spring or analytical balance, 
their average weight in milli- 
grams is used in the formula: 

Thickness (0.001 in.) = 
Wt. (mg.) X 0.0194 
Sp. gr. 

It is not advisable to combine 
the specific gravity into the con- 
stant since in that case the op- 
erators may lose sight of the fact 
that specific gravity does enter 
into the formula, and use it er- 
roneously after a change in com- 
position. 

When the material is in the 
form of cut sheet and we want to 
calculate the weight, then: 
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Won Sp. gr. XL XBXT 
27.75 

where W is weight, lb.; L is 

length, in.; B is breadth, in.; 

and T is thickness, in. For very 

thin sheet, where we desire the 
weight w in ounces: 


Sp.gr.XLXBXT 


ws.) = 1.7344 
Conversely, 
1.7344 X w (0z.) 
eas 2 ee 

When the material is in roll 
form, the roll diameter, number 
of layers, thickness, length and 
weight can be related in a num- 
ber of formulas: 

Dz = dD, + ° NT 


Sp. gr. = 


and 
N = (D, — D,)/2 T 


where N is the number of layers; 
D, is the mandrel diameter and 
D, the outside roll diameter, both 
in.; and 7 as before is material 
thickness, in. Since the length 
of the first layer is  (D, + 2T) 
and the length of the Nth layer 
is z (D, + 2NT), then the total 
length L, in in., on the roll is the 
sum of all the layers, or: 


L=s(ND,+NT(N +1) 


Finally, we can find the weight 
of material on the roll as W, lIb., 
by making use of the difference 
(A, — A;) which is the area of 
the cross section of the full roll, 
in sq. in., less the mandrel cross 
section area. Where B, in in., is 
the roll breadth: 


-Trolley on -beam 


Initial 
position 


-Turnbuckle for 
adjustment 





Steelyard 


Valve cap Dial 
scale 
~Yoke _ 
under ~~ 
cap 


Chlorine 
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Easy Weigher for Your 
Chlorine Cylinders 


J. K. Paul 
Oak Ridge, Tenn. 


In a small installation where 
there are few chlorine cylinders 
to be weighed, standing them on 
a platform scale presents no very 
serious problem. But where there 
are a large number to be checked, 
and especially where a mani- 
folded battery of cylinders must 
be weighed from time to time, 
then something more is needed 
to speed the operation. 

Shown above is a handy weigh- 
ing device consisting of a com- 
bined scale and cylinder lifter 
carried on a trolley on an I-beam 
running along over the bank of 
cylinders. 

The weighing lever shown can 
be fabricated for the purpose or 
it can be a steelyard scale, to 
which is attached a special yoke 
lifter. With a capped cylinder 
the protective cap can be loos- 
ened just enough to slip the yoke 
under it. If the cylinders are 
connected on-line by means of 
flexible connections, then the 
yoke can be made to engage the 
connection. 

To weight a cylinder attach 
the yoke and, with the lever in 
the initial position, pull down 
on the dial scale enough to lift 
the cylinder from the floor. The 
scale reading, times the multi- 
plying factor of the lever, then 
gives you the correct weight of 
the cylinder. 
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Working wonders out of waste! 


This quadruple-effect evaporator concen- 
trates antibiotic liquids for E. R. Squibb & 
Sons, New Brunswick, N. J. Developed for 
the handling of streptomycin waste, it dem- 
onstrates Swenson’s ability to help advance 
the production of new pharmaceuticals put 
into service for humanity. 

Send for Processing Profiles, the 
authoritative new color booklet of perform- 


ance reports! It shows Swenson products on 
the job . . . bringing higher efficiency and 
quality to all the processing industries. Re- 
member, what Whiting’s Swenson Evapo- 
rator Division has done for others can 
be done for you. Swenson 

Evaporator Company, 15669 a 40 
Lathrop Avenue, Harvey, ).-° 
Illinois. 


‘a 


PROFILES 


87 OF AMERICA’S *'FIRST HUNDRED’’ CORPORATIONS ARE WHITING CUSTOMERS 


SWENSO 


A Division of 


WHITING 
Corporation 


Proved Engineering for the Process Industries Since 1889 


WHITING: MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY AND RAILROAD EQUIPMENT, 
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How Engineers Can Save on Income Tax 


As the Ides of April draw near this year, engineers 


can take advantage of some recent rulings that will save 


them a buck, or two, on income-tax day. 


You may be able to save some 
money on your income tax this 
year. Internal Revenue Service 
has some new regulations that 
can be applied to increase the de- 
ductions that engineers may 
claim as business and profes- 
sional expenses. Also, if you take 
a long hard look at some of the 
older regulations, you may find 
some deductions that you never 
thought of taking. 

Many references are available 
to guide you, as an individual 
taxpayer, through the treacher- 
ous ordeal, of filling out your 
Federal income tax return. Un- 
cle Sam himself sells one for 35¢ 
that’s mighty good. J. K. Las- 
ser’s, “Your Income Tax, The 
Original, most widely used tax 
guide in America,” is now in its 
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22nd year of publication at a 
price of $1.95. 

We can’t hope to—nor would 
we ever want to—replace these 
revered favorites. In fact, our 
own well-thumbed copies of these 
references will be invaluable as- 
sets in the weeks to come. What 
would be mighty handy, though, 
is a guide specifically directed to 
the engineer. What peculiar 
characteristics of his _ profes- 
sional employment conditions 
might make some differences in 
how he fills out Form 1040? 

This is the question that we 
put to the tax consultants of 
Trav-ex Co., Inc., 550 Fifth Ave- 
nue, New York. The discussion 
that follows is a mingling of 
their suggestions and CE’s inter- 
pretations. 
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One more bit of preliminary 
explanation before we _ begin, 
though. We will only consider 
the engineer who is not primar- 
ily in business for himself. His 
main source of income is from 
his employer. If he does consult- 
ing work in his spare time, it 
does not constitute the major 
part of his income. 

Also, let’s assume that the en- 
gineer we are talking about 
itemizes his deductions on Form 
1040, rather than taking the 
standard 10% deduction on 
Form 1040A. (Note that this 
year Form 1040A may be used 
for reporting incomes up to 
$10,000, and a standard deduc- 
tion of up to $1,000, instead of 
the previous upper limit of 
$5,000 with a $500 deduction. 


How to Report Business Expense 


First item on the agenda is 
the way in which you report 
business and travel expenses. 
You’ll remember that last year 
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HARSHAW FLUORIDES 


One of the largest facilities in the world for the manufacture of fluorides makes available 
a long list of Harshaw quality fluorine compounds. If required, you are invited to draw 
on the knowledge and experience of our staff of technical specialists on fluorides. We 
have a background of more than forty years experience as a major producer. 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


ANHYDROUS... AQUEOUS 


Ammonium Bifluoride Fluorine Cells Potassium Bifluoride 
Ammonium Fluoborate Fluorinating Agents Potassium Chromium Fluoride 
Antimony Trifluoride Sublimed Frosting Mixtures Potassium Fluoborate 
Barium Fluoride Hydrofluoric Acid Anhydrous Potassium Fluoride 

Bismuth Fluoride Hydrofluoric Acid Aqueous Potassium Titanium Fluoride 
Boron Trifluoride Hydrofluosilicic Acid Silico Fluorides 

Boron Trifluoride Complexes Lead Fluoborate Sodium Fluoborate 
Cadmium Fluoborate Lithium Fluoride Tin Fluoborate 

Chromium Fluoride Metallic Fluoborates Zinc Fluoborate 

Copper Fluoborate Nickel Fluoborate Zinc Fluoride 

Fluoboric Acid 


THE HARSHAW CHEMICAL CO. CHICAGO CINCINNATI © CLEVELAND 


DETROIT * HASTINGS-ON-HUDSON, N.Y. © HOUSTON 
1945 EAST 97TH STREET + CLEVELAND 6, OHIO LOS ANGELES © PHILADELPHIA © PITTSBURGH 
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there was an aborted attempt to 
have all such expenses itemized 
in detail and listed on the form 
in a separate line. This line does 
not appear on the form this year. 

Here’s how things stand for 
those of you who regularly ac- 
count to your employer for busi- 
ness and travel expenses: 

eIf your employer’s pay- 
ments to you equaled your ex- 
penses, forget the whole thing. 
You need not report these items 
on your return either itemized 
or in total amount. 

eIf your expenses exceeded 
your employer’s payments to 
you, get ready to itemize every- 
thing if you wish to claim a de- 
duction for the amount of excess 
expenses. Form 2106 is availa- 
ble in any Internal Revenue 
office for use in listing these ex- 
penses. 

e If, by any chance, your em- 
ployer gave you more than your 
business expenses, the excess 
should be reported as income on 
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Line 5 of Form 1040 and identi- 
fied as “excess reimbursements.” 

A handy booklet is now on the 
market for recording travel and 
business expense week-by-week. 
It is copyrighted by the Trav-ex 
Co., Inc., and sells for $1/copy. 
Since to take advantage of the 
deductions permitted by the In- 
ternal Revenue Code you must 
be able to prove each item 
claimed, a record-keeping system 
such as this might be well worth 
your consideration. 


Do You Take Work Home? 


You may be able to cut a siza- 
ble chunk off your income tax if 
you take work home with you at 
night or over weekends, and if 
you have some special place set 
aside in your house or apartment 
which you actually maintain as 
an office-at-home. 

Use of an office-at-home en- 
titles any business or profes- 
sional man to deduct the same 
proportion of the general ex- 


YOU & YOUR JOB... 


penses of his home which the 
space used for office-at-home 
bears to the total space of the 
home. For example, if you use 
one room of a six-room house as 
an office, deduct 1/6th. 

Internal Revenue Service has 
ruled that such deductions are 
permitted if the work done at 
home is “ordinary, necessary and 
reasonable, as well as proximate 
to the business activities of the 
taxpayer.” 

If the taxpayer is an employee, 
the above requirements can be 
supported by a letter of the em- 
ployer to the effect that compen- 
sation paid to the taxpayer con- 
templates additional work at 
home to efficiently prepare for 
and carry out the duties of the 
taxpayer’s job. 

Expenses of operating an 
office-at-home are deducted di- 
rectly from the taxpayer’s in- 
come, and if he so wishes the 
taxpayer may still claim the 
standard deduction. If the tax- 
payer does not take the standard 
deduction and decides to itemize 
his deductions, he may then de- 
duct any remaining portion of 
taxes on his home and interest 
on his mortgage which he has 
not already deducted as part of 

his office-at-home expenses. 

We have shown above a part 
of the copyrighted Trav-ex 
checklist for recording office-at- 
home expenses. Note that with 
expenses such as taxes, interest 
on mortgage, electricity, general 
maintenance and repair, heat, 
cleaning services, social security 
taxes for servants and general 
insurance, you deduct a propor- 
tionate share as office-at-home 
expenses in the ratio of the space 
used for your office to the space 
in the entire house. 

However, for expenses such as 
depreciation on office equipment, 
furniture, files, rugs, drapes, 
lamps, bookcases; expense of in- 
surance on office equipment; sta- 
tionery and supplies; secretarial 
service; telephone, postage; and 
painting of the office area, you 
may deduct 100% of the expense 
for income tax purposes. 

This procedure will provide 
tax savings for the purchase of 
new equipment or modernization 
of the office-at-home generally. 

Note that IRS has stated that 
deductions for office-at-home ex- 
penses are permitted if the work 
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Performance 
at 
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CAUSUL METAL 
GATE wate 


LUNKENHEIMER 


*‘Causul’’ Metal Valves offer 
balanced corrosion-resistance, yet 
cost far less than expensive high 
alloy valves. ‘“‘Causul’’ Metal 
bodies and bonnets are teamed 
with Stainless Steel or Monel 
seats, discs, and stems to give 
maximum resistance to corro- 
sion at the lowest possible cost. 
Heavy, thick body walls provide 
extra strength and durability. 
For full details on the mainte- 
nance-saving features of ““Causul” 
Metal Valves, call the Lunken- 
heimer Distributor in your area. 
He will be glad to show you how 
you can keep valve maintenance 
costs down without investing in 
premium priced high alloy valves. 

. .Or write The Lunkenheimer 


RUSUL METAL GATE VALVES. Co, Cincinnati 14, Ohio. | 
LU WN NHEIMER 


THE ONE W]27) aga ae 
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LUNKENHEIMER 


QUALITY 
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—Tax-Deduction Checklist for Employed Engineers 
1. 


Employment agency fee paid to secure new employment. 
Contributions and assessments paid to your professional so- 
cieties, including your annual dues and subscription to profes- 
sional journals. 

Cost of attending meetings and conventions of your professional 
group, if not reimbursed by your employer. 

Damages, court costs and legal fees paid by you in connection 
with defending yourself in civil lawsuits concerning your profes- 
sion. 


. Deductions from your salary for damage to your employer's 


property in the course of your employment; or for cash collected 
by you for your employer which you lost. 

Cost of instruments or apparatus essential to your employment. 
If the useful life is long, the expense should be depreciated. If 


pany picnics. 


store these clothes. 
for safety glasses. 
ment. 


Substitutes paid by you. 


life is short. 





useful life is short, deduct entire amount. 
Cost of entertaining your assistants at dances, parties and com- 


If you wear special clothes at work, and you only wear these 
clothes while you are on the job, the cost of these clothes and 
the cost of laundering them is a deductible item. 
you should have a locker at the plant or office where you 


Cost of safety shoes, if not reimbursed by your employer. Same 
Legal expenses paid by you for drawing a contract of employ- 
Cost of business and professional magazines. 


Expense of patent infringement judgments against you. 

Fee for your professional engineer's license. 

Repairs to professional tools or instruments. 

Books purchased wholly for use in your profession if their useful 
You'll probably have to depreciate a book like 
Perry’s Handbook over several years. 


Preferably, 








done at home is “ordinary, neces- 
sary and reasonable.” You must 
actually maintain a _ separate 
area in your home which you use 
as office space. 

To establish such a claim, the 
office-at-home may contain a sep- 
arate business phone, files, draft- 
ing table, desk, work table, light- 
ing equipment, engineering 
books and data, technical maga- 
zine files, supplies, office station- 
ery and perhaps a typewriter or 
desk calculating machine. 


Cost of Your Education 


We have already reported on a 
change in the tax rulings this 
year that allows engineers to de- 
duct as professional expenses 
the cost of maintaining or im- 
proving skills required in their 
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employment (Chem. Eng., Oct. 
20, 1958, p. 172). 

After the item was printed we 
received several letters from 
readers asking for further de- 
tails. Here’s what the official 
instruction pamphlet for filling 
out Form 1040 says on p. 10: 

“Expenses for education may 
be deducted if the education was 
undertaken primarily for the 
purpose of: 

a. Maintaining or improving 
skills required in your employ- 
ment or other trade or business, 
or 

b. Meeting the express re- 
quirements of your employer, or 
the requirements of applicable 
law or regulations, imposed as a 
condition to the retention of 
your salary, status, or employ- 
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ment, but only if the expenses 
are to meet the minimum educa- 
tion required. 

“Expenses incurred for the 
purpose of obtaining a new po- 
sition, a substantial advance- 
ment in position, or for personal 
purposes are not deductible.” 

The instruction then explains 
how to report the expenses and 
tells what is required of the tax- 
payer. Then the instruction con- 
cludes this way: 

“If the education was required 
by your employer, a statement to 
that effect from him would be 
helpful.” 

We want to emphasize that the 
statement from your employer is 
not absolutely required. If you 
decide on your own that you 
ought to take a course in Reac- 
tion Kinetics, for example, be- 
cause it is necessary now to 
maintain your skill in chemical 
engineering, we would think that 
this would very well be a deducti- 
ble expense. 

Another important point to re- 
member is that the ruling allows 
you to file for all such expenses 
back through 1955. In making 
the ruling IRS explained that the 
new interpretation removes the 
distinction previously drawn be- 
tween self-employed persons and 
employees such as teachers and 
engineers. 


The Good Old Standbys 


Although most of the empha- 
sis in this article has been on 
new and unusual ways in which 
you Can save on your income tax, 
we don’t want to minimize the 
potential savings available in 
the good old standard deductions 
that engineers have been en- 
titled to for many years. 

In the box above we’ve assem- 
bled a checklist of deductions 
that seem to apply to most engi- 
neers. Among the more obvious 
ones are: dues paid to AIChE 
and the cost of attending its 
committee meetings and national 
meetings, if not reimbursed by 
your employer; cost of technical 
books and subscriptions to busi- 
ness, professional and technical 
magazines; license fees for your 
professional engineer’s license; 
and even the cost of repairing 
your trustworthy slide rule 
should you happen to drop it on 
the floor. 

Good luck on April 15th. 








Industrial Plastic Fabricators, Inc. proves... 


Complete Boltaron 6200 installation... Boltaron 6200 ‘ductwork & fans with — 
ducts, tanks, desta blowers. stacks going through the roof. 
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iS BEST BECAUSE: 


is the best answer for handling 


chemical &.industrial fumes 





Many progressive U. S. manufacturers are using IPF systems fabricated from Boltaron 6200 
to solve a wide variety of industrial problems, especially where corrosive fumes and liquids 
have been extremely costly to handle. In every case Boltaron 6200 systems have increased GENERAL 
operating efficiency—decreased operating costs. pLcastics 


For further information on performance-proven fume collectors and exhaust systems write: 
Industrial Plastic Fabricators, Inc., Endicott Street, Norwood, Mass. 


THE GENERAL TIRE & RUBBER COMPANY + Bolta Products Division » Lawrence, Mass. 
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Stability 


This new signal system uses color and posi- 
tion to tell you just what hazards exist— 


fire, health or stability—and numbers to 
identify the degree or seriousness of the 
hazards you come up against. 


See Hazards at a Glance 


J. J. DUGGAN, Director of Safety and 


Your actions and habits are con- 
trolled by signals that are visual, 
audible or habit. By habit we mean: 
You receive guidance from com- 
munications and this guidance be- 
comes habit-forming. As soon as 
you acquire a habit, you tend to 
follow it until something changes 
your concept of the directional 
methods governing your way of 
doing things. 

This very basic principle of com- 
municating is used by safety people 
to define and explain hazards. Now, 
hazards in the chemical industry 
are considerably different from 
those you come up against in home 
or traffic safety. It’s pretty obvious 
when something is too heavy or too 
sharp. You can observe these 
things. 

Moving into the field of chemical 
materials, ever increasing in num- 
ber, you find the thing safety men 
dread. That is, the hidden hazard— 
a hazard you can’t see; a hazard not 
obvious to your senses. You can’t 
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Fire Protection, Union Carbide Chemicals Co., S. Charleston, W. Va. 


say, for instance: All powdered ma- 
terials explode when heated; all 
liquids when raised in temperature 
give off fumes harmful to our 
health; or all black materials burn 
when lighted with a match. 

It’s unfortunate that it’s difficult 
to distinguish between arsenic and 
aspirin; between sulfur and TNT; 
between a physically normal mate- 
rial and a radioactive material. 
These are the areas—the hidden 
hazards—you must nail down in 
identifying fire hazards. 

There’s been a great deal of effort 
and study by many groups. There 
is an answer, and a good one, in 
this business of uncovering hidden 
hazards of materials whose names 
you can’t remember, let alone the 
hazards involved in each. Some- 
thing can be done to bring these 
hazards out in the open; to spell out 
the hazard inherent in the material. 

It’s necessary to put a sign on 
them—a warning signal—so any- 
one who moves, stores, processes 


or handles these materials knows 
immediately what hazards, if any, 
are presented by that material. 

In addition to the type of hazard 
presented by physical and chemical 
characteristics, it’s also important 
to identify the degree or serious- 
ness of the hazard. 


Colors, Numerals and Shapes 


Looking at the experience of 
others who have tried to classify 
and indicate types of hazards, color 
is invariably recognized as a good 
classification medium. Also, num- 
bers, like colors, are universal in 
meaning and can indicate severity 
or degree. You’re all used to num- 
bers. Shapes can also be used as 
an indicator since they too are uni- 
versal and mean something. 

Color to designate type; numbers 
to designate degree; and shape or 
position for the color blind. This 
isn’t much of a departure from a 
well worn path. Only a recombina- 
tion of elements from experience to 
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Lubrication News 


| De 





PROFITABLE IDEAS ON THE LUBRICATION OF CHEMICAL PROCESS EQUIPMENT 





PLANT REDUCES LUBRICANTS FROM 
27 10 7—PROCESSING IS IMPROVED 





Multi-purpose greases cut lubrication costs 


One plant in the basic chemicals 
industry has eliminated 20 lubricant 
specifications from its inventory. The 
maintenance supervisor reports that the 
plant is operating more efficiently than 
it ever did before. 

This is just one example of a cost- 
cutting trend to fewer lubricants in 
chemical plants. Multi-purpose greases 
are replacing numerous specialty lubri- 
cants—even in areas of high heat, ex- 
posure to water or moisture, and oxida- 
tion or corrosion. 


How multi-purpose greases cut costs 
The most important cost-saving ad- 


t » | 


ae | 


Bearing stopped in motion by high speed photogra- 
phy. Note how grease completely floods retainer and 
moving parts. 

vantage of using multi-purpose greases 
is this: the man who lubricates equip- 
ment always uses the right grease. He 
doesn’t have to choose the lubricant 
from among several drums. As a result, 


there’s less chance of putting the wrong 
lubricant into a valuable piece of proc- 
ess equipment. 

In addition, less lubricating equip- 
ment is required to apply multi-purpose 
greases. Perhaps only one grease gun 
will be needed for one entire part of a 
plant. And—there can be no confusion 
about which applicator goes with each 
lubricant. As a result, lubrication rounds 
take less time—labor costs go down. 

Use of a multi-purpose grease also 
saves time in training lubrication crews, 
by making it easy to select the proper 
lubricant. It’s easier, too, to set up a 
centralized, automatic lubricating sys- 
tem when only one lubricant is used. 


Grease fully protects bearings 

Multi-purpose greases are now avail- 
able that completely lubricate all types 
of bearings and sliding surfaces. They 
also seal against dust, water contamina- 
tion, or corrosive products and atmos- 
pheres. 

These multi-purpose greases contain 
inherent properties that make them sat- 
isfactory for all except extreme or un- 
usual operating conditions. They have 
good resistance to water washing. They 
will absorb limited amounts of water 
without change in consistency. They 
provide good resistance to oxidation. 
Maximum continuous usable tempera- 
ture can be as high as 300° F. Stability 
on working is in many cases excellent. 





New movie shows how grease tests 
predict performance in plant 


How well will a grease stand up under 
pressure? How long will it resist wash- 
ing by water? How much can it take 
before it shears or leaks? What hap- 
pens under conditions of extreme cold? 
Heat? 

A new movie, “Shear Magie,” reveals 
how laboratory tests anticipate what 
happens when a grease is exposed to 
these conditions in the plant. Described 
are the “4-ball load test,” which meas- 


ures how well a grease stands up under 
pressure; water washing and rusting 
tests; leakage tests; and tests for re- 
sistance to heat, cold and wear. 

The movie also shows how greases of 
all kinds are made, and explains the 
mechanics of grease lubrication. 

A showing of the 25-minute sound 
and color movie can be arranged at 
your plant. Attach coupon at right to 
your letterhead. 
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Spray system protects open gears 
against abrasion by dust, dirt 


Open gears have long been lubricated 
by applying heated grease with a hand 
paddle. This has to be done when the 
gears are not running. Now, a spray 
application method makes it possible to 
lubricate open gears without machine 
downtime—and without sacrificing the 
complete protection required, especially 
in areas of excessive dust and dirt. 

Another advantage of spray applica- 
tion is that it keeps the gears cleaner, 
less likely to foul up with contaminants. 

The method described permits use of 
either manual or automatic spray appli- 
cators. 





Management Practices Book 
This guide to organized lubrication can 
help you achieve important savings in 
maintenance costs. It discusses methods 
that help raise production, extend parts 
life, cut downtime. For free 
copy, use coupon below. 


J 


| THE TEXAS COMPANY 
Dept. CE-CP-10 
135 East 42nd Street 
New York 17, N. Y. 


| am attaching my company letterhead to this coupon. 


C) Send a copy of Manag Practices that Control 
Costs via Organized Lubrication. 

() Send more information on the movie, ‘Shear Magic." 

() Ask @ Texaco Lubrication Engineer to call at my 
plant. 

[] Can you help solve the attached lubrication problem? 

















TUNE IN... Metropolitan Opera Radio Broadcasts 
CBS Every Saturday Afternoon 
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@<> HEALTH: bive 


Jf 


] No residual injury expected. 
2 > Minor residual injury possible. 


Major residual injury if not 
treated. 


3 


Major residual injury, prompt 
treatment required. 


4> 


solve a clearly defined problem. 
That problem: Classification and 
identification of hazards by a simple 
visual signal system. 

This classification goes like this: 
Use what exists—things people are 
familiar with. For a fire hazard, 
use red since this ordinarily stands 
for flammability or flammable ma- 
terials. For stability, use yellow— 
a color usually associated with cau- 
tion. Then, since the two primary 
colors of red and yellow have been 
used, the third primary (blue) is 
used for the health hazard. 

This gives a three-color scheme 
to identify type of hazard, but it 
doesn’t indicate degree of hazard 
or shape or positioning of the sig- 
nals. 

There’s a definite advantage in 
using shapes to identify hazards. 

First—Shapes permit people who 
can’t distinguish colors to still re- 
spond to a signal. 

Second—Shapes assist in identifi- 
cation where visibility is obscured 
by atmospheric conditions or where 
colors become faded. 

Third—Shapes or uniform po- 
sitioning eliminates confusion with 
other numerical identification sys- 
tems, such as building or tank num- 
bers. 

A further’ simplification is 
colored numerals. These provide a 
simple signal, economical to apply 
and distinct in character from other 
types in use. At the same time, it 
uses only familiar mediums. 

For uniformity, numerical col- 
ored signals are positioned from 
left to right by health, fire and 
stability. Fire hazard signal (red 
numeral) is positioned above and 
between the other two. Combined, 
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FIRE: red 


Noncombustible (green). 


1> 
<2> 


3 > Flash point from 73 to 100 F. 


Flash point above 140 F. 


Flash point from 100 to 140 F. 


4 Flash point below 73 F. 


the signal appears in a diamond- 
shape formation. 


Spell Out the Health Hazard 


Degree of health hazard can be 
classified as: Low, minor, sub-major 
and major. Here, rely on doctors 
and hygienists for classification. 

Doctors can adequately indicate 
whether there’s any residual injury 
after exposure. They’ve classified a 
great many materials by simply 
indicating whether there’s residual 
injury after exposure if treated or 
not treated promptly. In this in- 
stance, precision isn’t required. 

If the health hazard causes a man 
to put on a fresh air mask or pair of 
goggles or protective clothing, the 
major portion of the job of protec- 
tion is taken care of. 

Certain materials are normally 
considered nontoxic. However, no 
material is completely nontoxic or 
noninjurious to health. Any reduc- 
tion of oxygen content in the air is 
bound to affect people, although 
permanent injury may not result. 

Position of the health signal is 
first in sequence and at the left of 
the combined signal. 


Fire: Use Flash Point 

Now, what about the fire hazard? 
You’re familiar with the definition 
of flash point and agree that it’s an 
adequate measure of fire hazard 
with flammable materials. Also, 
that low flash-point materials repre- 
sent the greatest hazard from the 
standpoint of starting a fire. 

Flash points are easily de- 
termined or available in text books 
or handbooks. Manufacturers of the 
materials are also a good source 
for flash-point data. 


J 


<4 2 STABILITY: yellow in 
Ww black field 


Normally stable. 


Reactive with water. 


Self-reactive with contaminants, 
temp. sensitive. 


Self-reactive with contaminants, 
temp. and shock sensitive. 


In spelling out the degree of fire 
hazard, start with noncombustible 
materials as No. 0. Then indicate 
materials with flash points above 
140 F. as No. 1. Materials with 
flash points between 100 and 140 F. 
are more hazardous, as indicated by 
No. 2. Category No. 3 includes those 
igniting between 73 and 100 F. 
Hazard from these is increased be- 
cause of the possibility of ambient 
atmospheric temperatures being in 
that range—supplying vapor read- 
ily ignitable. 

The really tough babies are those 
you can’t even expose to atmos- 
pheric temperatures safely—those 
below 73 F. These are No. 4: the 
highest flammable hazard. 

Position of the fire signal is sec- 
ond in sequence (in the center) 
and above the other two in the com- 
bined signal. 


Stab‘lity: Yellow for Caution 

Most materials are normally 
stable and don’t react with water or 
other extinguishing mediums. To 
that classification, as far as sta- 
bility is concerned, give the No. 0. 
It may or may not be necessary to 
include zero in this classification. 

Starting off with: 

No. 1—Materials normally stable 
under standard conditions. 

No. 2—Materials that react with 
water. This group is most im- 
portant to firemen. They always 
have the question of what ex- 
tinguishing medium to use. There 
are many places where water has 
an adverse effect; where applying 
water spreads the fire and extends 
damage. 

No. 3—Affixed to self-reactive 
materials. Materials that react with 
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Specify rubber goods made of DuPont neoprene or 
HYPALON®! They outlast products made with ordinary 
rubber. For example: 


HyPpaLon lined pump casings show no evidence of cor- 
rosive attack after one year service in caustic soda- 
chlorine manufacturing unit. Natural rubber failed 
within two months. 


Neoprene pipe linings in cooling water return line in 
a refinery have served for over two years. Other 
linings failed within a year when exposed to water 
containing 18,000 ppm. salt and traces of oil. 


How to cut costs HypaLon hose has carried hypochlorite since May, 


1954. Other hose broke down in a few months. 


2 
d | Neoprene sleeve valves have been exposed to 265° F. 
an get onger service steam and submerged in soda ash storage tanks since 
1955. Maintenance costs have been reduced. 


from rubber products Maintenance products of neoprene and Hypa.on offer 


economy ...longer service per dollar, reduced replace- 
ment costs, minimum downtime. 


Neoprene and HYPALON assure lasting durability and 
excellent resistance to a wide range of deteriorating fac- 
tors. Neoprene is a versatile synthetic rubber, with good 
resistance to oils and greases, most organic and inorganic 
chemicals. HyPALON is a special-purpose synthetic rubber 
which is heat-resistant, ozone-proof and impervious to 
most oxidizing chemicals. 


Your local rubber goods distributor carries mainte- 
nance products of neoprene and HypaLon. He can recom- 
mend the right product to meet your needs. Call him soon. 
For more information write for “DuPont Elastomers in 
Industry,” E. I. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Dept. CE-2, Wilmington 98, Del. 


Rubber products of neoprene and HYPALON last longer 
Oe . a 


NEOPRENE 
HYPALON® 
SYNTHETIC RUBBER venue 
ADIPRENE® 
REG. VU. S. pat. OFF 


Better Things for Better Living ... through Chemistry 


*Trademark for Du Pont Synthetic Rubher 
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Carbide’s Chemical Classification 


Sta- 
Health Fire bility 
Acetone 
Benzene 
Butanol 
Chlorine 
Dowtherm 
Ethanol 
Gasoline 
Heptene 
Lub Oil 
Nitric acid 
Pentane 
Toluene 
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themselves in the presence of con- 
taminants or are temperature sensi- 
tive. Temperature-sensitive ma- 
terials react violently, sometimes 
with detonating force, if heated 
sufficiently or contaminated with 
materials that react with it. 

No. 4—Contains materials that 
detonate or explode when exposed to 
abnormal temperatures and pres- 
sures or subjected to shock. Such 
materials are the most hazardous 
so make sure they are carefully 
identified. 

The yellow stability signal is 
positioned on the right of the com- 
bined signal and on the same hori- 
zontal plane as the blue health sig- 
nal. 


Classification Isn’t Hard 


Putting all three numerical and 
color classification signals together 
indicates, at a glance, what the 
primary hazard is and the severity 
of each category. 

At this point, let’s clarify a con- 
dition—what do you do with non- 
combustible materials that are toxic 
and reactive? In this case, the 
fire hazard is indicated by No. 0; 
preferably a green zero. If a health 
hazard is present or if the material 
is unstable or reactive with water, 
as an example, it carries the classi- 
fication outlined for such character- 
istics. 

Typical classifications of ma- 
terials handled by Union Carbide 
Chemicals Co. are shown in the ac- 
companying table.* 


Consider How People React 


You must look into the problem 
of how people will respond to a 
signal, You must consider the effect 


* Classification of these chemicals is 
for illustration only. Bach reader should 
patisfy himself by making his own tests 
to determine suitability for particular use. 
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of this signal on people and how it 
causes them to react. 

Take your case, perhaps as a 
process supervisor, a professional 
person quite familiar with the 
chemical involved. Compare it with 
the operator looking at the same 
signal on a piece of processing 
equipment. 

To you, the signal spells out: 
This material is a serious health 
hazard and you must take steps to 
protect the health of your people 
and customers. To the operator, it 
means a gas mask when dealing 
with the material. 

In other words, you’re thinking 
about your people, the employees 
under your supervision, protection 
of the company’s property and pro- 
tection of your customers. The op- 
erator is thinking about self-preser- 
vation and in each case, the signal 
accomplishes its purpose. 

Then, there’s the case where you 
recognize the main hazard as 
flammability; the material has a 
low flash point. You are thinking 
about restricting smoking, restrict- 
ing open flames or anything caus- 
ing the material to ignite. 

The operator is thinking about 
where the fire alarm box is, what 
kind of extinguisher to use and 
what precautions to keep it from 
catching fire. Again the signal ac- 
complishes its purpose. 

In the instance where the main 
hazard is instability, you visualize 
the material can explode for no 
readily apparent reason; a slight 
increase in temperature or pressure 
can cause a chemical reaction that’s 
disastrous. 

The operator is looking at the 
same signal: watching his pressure 
gage, his thermometer, and he’s 
listening for that safety valve to 
pop indicating abnormal pressure. 

In all these cases, the people con- 
cerned with the operation and 
others in the area are adequately 
advised of the hazards involved 
through visual signals employing 
color for classification of hazards, 
numerals for degree of hazard and 
positioning for instant recognition. 


Experience Indicates Value 

There’s some experience with 
this hazard signal system in plant 
operation. Complete effect on people 
involved isn’t definitely known; 
however, this system has been in 
use in several plants for more than 
two years. 

First of all, people exposed to the 


system are curious. They want to 
know what the signal means. When 
they find out, they’re definitely im- 
pressed. 

There’s every indication that 
hazard awareness increases. This 
is indeed a good vehicle to introduce 
a training program. It causes 
people to think. 

It’s a very good vehicle to de- 
velop safety consciousness. It pro- 
motes responsibility for operating 
and handling hazardous materials 
and for following instructions on 
their processing, storing and handl- 
ing. It definitely assists the fire 
services in saving lives and reduc- 
ing destruction of property. 

It’s also a good method for caus- 
ing design engineers to think sev- 
eral times about the properties of 
materials handled in processes they 
are originating and designing. 

There are instances where dis- 
asters were avoided because a 
hazard was recognized. This signal 
did cause people to think and act 
spontaneously in a safe manner. 

Experience indicates it removes 
some of the vagueness from haz- 
ards. People talk more specifically 
now about the mysteries of chemi- 
cals and other hazardous materials. 
They talk about specific hazards in- 
herent in a certain material with- 
out regard for the name. Fear of a 
hidden hazard is replaced with re- 
spect. 


JAMES J. DUGGAN has been with 
Union Carbide Chemicals Co. for 
the last 35 years. In that time he 
has worked in construction, oper- 
ation and maintenance. For the 
past 24 years, Jim has devoted all 
his energy to fire protection, fire 
protection engineering and fire re- 
search. For the past four years, 
Duggan has had company-wide di- 
rection of safety and fire protection. 
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The Fluid Energy 


Grinds more products 
to finer particie size 
with greater uniformity 


Superior products that command premium prices are 
produced in the ‘‘Jet-o-mizer’’—the mill that grinds to 
the narrowest classification over the broadest range of 
particle sizes—that produces the highest product 
uniformity—and at a cost that will surprise you. 


We invite you to see what the “Jet-o-mizer” can 
accomplish for your product, and to compare the 
results with ANY OTHER FINE GRINDING METHOD! 


@ Produces particles as low as % micron average 
—or “coarse grinds” to -200 mesh—or to any 
in-between size. 

Grinds with NO oversize and MINIMUM under- 
size at the ‘‘coarse” end—or, can produce better 
than 99% below 3 microns! 

Operates continuously, for any particle size— 
with no rehandling. 

Insures unsurpassed product uniformity by main- 
taining perfectly duplicated processing conditions 
—no batch blending. 

Adjusts for optimum grinding conditions—maxi- 
mum flexibility— greatest range of products. 
Accomplishes other physical or chemical opera- 
tions while grinding—oxidation, reduction, coat- 
ing, dehydration... 

@ Protects product purity—NO pickup of metal 
with ordinary materials—negligible contamination 
with abrasive materials especially with the use of 
newly developed ceramic and alloy liners. 

@ Available in laboratory sizes and production 
models to 8000# /hr. 

® High product recovery with patented Jet-o-clone 
collectors. 

Jet principle grinds with air or steam as grinding 
fluid—no moving parts—no heat from grinding— 
low maintenance. 

Investigate our record of success in grinding chemicals, 
pigments, minerals, metals, ceramics, drugs, foods, plastics, 
abrasives, carbonaceous materials, insecticides, and 
many others. 

Investigate our facilities for product testing and custom 
grinding. 

Investigate the extra profit possible with “Jet-o-mizing”! 


Send for our new bulletin describing ‘Jet-o-mizers” 
and ‘‘Jet-o-clones.” 


FLUID ENERGY 
PROCESSING & EQUIPMENT COMPANY 


Richmond & Norris Sts., Philadelphia 25, Pa. 
(Formerly known as the Wheeler-Stephanoff Mill) 
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This is one of a battery of fourteen Fluid Energy Mills in the plant 
of a large talc producer in operation continuously for ten years. 
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To meet new, de- 
manding high-temperature 
and nuclear processing re- 
quirements, alloy develop- 
ers have come up with 
three _ radically-different 


metals. 


3 New Alloys Beat Heat, Nuclear Barriers 


The drive to higher and higher 
operating temperatures, and the 
heavy emphasis on nuclear de- 
signs, have profoundly _in- 
fluenced alloy producers. They 
must be constantly on their toes 
to develop new and better ma- 
terials of construction. 

How well they are meeting 
this situation was evidenced by 
the recent development of three 
new alloys—two for high-tem- 
perature service, one designed 
for nuclear applications. 

What are these new materials, 
and why are they improvements? 
To answer these questions, let’s 
examine each alloy separately. 


Ups Temperature 
to 1,600 F. 


To fulfill a need for a “strong, 
hard, erosion-, oxidation- and 
corrosion-resistant material for 


service at 900-1,600 F.,” Armco 
has developed a new stainless 
steel, called Armco 22-4-9. 

It’s big advantage is extreme 
hardness at room and elevated 
temperatures. It will not wear, 
gall or seize—ideal properties for 
valve stems, cladding of carbon- 
steel process components, and 
surfacing on shafts and rotating 
parts. 

To achieve these properties, 
Armco has come up with an un- 
usual composition (see table). 
Their alloy has a low nickel con- 
tent (3-5%), high chromium 
(20-23%), high manganese (7- 
10%) and very high carbon 
(0.45-0.60%). It remains com- 
pletely austenitic under all tem- 
perature conditions. 
> High Carbon Content—Most 
of the usual stainless steels 
recommended for high-tempera- 
ture service have low-carbon 


contents. The 18-8 stainless 
series and types 309 and 310, 
usually have carbon contents 
of less than 0.20%. 

The high carbon content of 
Armco 22-4-9 shows up in Brin- 
nell hardness tests. At room 
temperature it has a Brinnell 
of 300-550, depending on proc- 
essing methods. It holds this 
hardness at high temperatures 
—the material, with an initial 
room temperature hardness of 
343 in one test showed a hot 
hardness of 250 after being at 
1,100 F. for 1,000 hr. Compare 
this to Type 309, with a Brinnell 
hardness of 180 at room tem- 
perature. 

High chromium content of 
this new stainless contributes 
to high-temperature strength. 
Stress to produce rupture in 
1,000 hr. at 1,100 F. is 50,000 
psi.—at 1,400 F. it’s 10,000 psi. 
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THE DURIRON COMPANY, INC. / DAYTON, OHIO 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, Knoxville, Los Angeles, New York, Pensacola, Ph iladelphia, Pittsburgh, and St. Louis 
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Important Components of New Stainless 


This compares favorably with 
usual stainless steels for heat 
service. 

> Intergranular Attack— 
Plainly, because of the high 
carbon content, this new stain- 
less is susceptible to severe in- 
tergranular attack by corrosive 
solutions. Armco’s heat treat- 
ment involves solution and 
aging (2,150 F., then water 
quench plus 1,400 F., then air 
cool). The microstructure 
shows a finely dispersed inter- 
granular and intragranular car- 
bide precipitate within an aus- 
tenitic matrix. 

This is not a very serious 
problem at the temperatures for 
which the new alloy is designed 
(900-1,600 F.). Intergranular 
attack takes place only in the 
presence of an electrolyte; and 
at 900-1,000 F. the process ma- 
terial will probably be a gas. 
Nevertheless, caution will have 
to be used when shutting down 
equipment constructed of such 
an alloy, since condensed ma- 
terial can be a definite problem. 

In high-temperature service, 
destructive scaling of 22-4-9 oc- 
curs above 1,600 F. This, then, 
is the safe maximum working 
temperature in an air atmos- 
phere. 


1.00% max. 
20 .00-23 .00% 


>» Easy to Weld—Armco claims 
their material is easily welded, 
using any of the methods for 
stainless steel. Because of its 
austenitic structure, it can be 
welded without preheating or 
postheating, and is not suscep- 
tible to cracking. 

Successful experience _in- 
cludes’ electrical flash-butt 
welding and oxacetylene or 
inert-gas_ shielded-arc welding 
processes. 

As for machining, it’s best 
done with carbide-tipped tools. 
Cutting is accomplished with 
lubricated abrasive disks or by 
hot shearing. 


Nuclear Alloy: No Radioactivity 
Remains 


A new series of carbon steels, 
designed primarily for nuclear 
applications, is offered by Jones 
& Laughlin Steel Corp. 

J & L claims their materials 
are a “radical departure from 
standard steels.” 

They have one big advantage: 
they don’t retain radioactivity. 
Thus equipment made from 
these steels can be repaired or 
maintained without a long cool- 
ing-off period. 

Standard steels contain man: 


New Stainless Holds Strength at High Temperatures 


After 1,000 hr. at 900 F..... 


Room 900 F. 1,100 F. 


Ultimate tensile strength, psi. (1,000).. 162 115 98 


0.2% yield strength, psi. (1,000) 
Elongation, % in 2 in 

Reduction of area, % 

Brinell hardness 


After 1,000 hr. at 1,100 F..... 


106 64 51 
8.0 16.0 19.0 
8.0 17.0 23.0 

343 


Ultimate tensile strength, psi. (1,000). . 


0.2% yield strength, psi. (1,000) 


ee 


Reduction of area, % 
Brinell hardness 
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ganese and cobalt. Both become 
radioactive when bombarded by 
thermal neutrons and retain 
this radioactivity for long pe- 
riods. 

> Low Mn, Co—So J & L metal- 
lurgists have come up with com- 
positions having very low per- 
centages of manganese and 
cobalt. Other elements, such as 
titanium, have been added to 
improve mechanical properties. 

Another big advantage for 
the new steels: they have ex- 
cellent cold-forming character- 
istics. A hot formed seamless 
tube of 28-in. O.D. was easily 
reduced to #-in. O.D. by cold 
drawing. 

J & L says these low-man- 
ganese nuclear alloys can be 
produced in plate, sheet, strip, 
bars, tubing, rods, wire and ex- 
truded shapes. And they can be 
welded and fabricated by con- 
ventional methods used for 
most carbon steels. 

Nominal composition of J & 
L’s new material is as follows: 
0.10% Mn, 0.20% Si, 0.20% Ti, 
0.10% Al, 0.20% C. 


Lightweight Alloy: Poor Man's 
High-Temperature Metal 


Word comes from the Na- 
tional Research Corp. of a new 
group of iron-aluminum-man- 
ganese alloys which combine 
light weight, excellent ductility, 
high-temperature strength and 
oxidation resistance. 

Calling this the “poor man’s” 
high-temperature alloy family 
—no chromium or nickel is 
used—NRC_ considers their 
work an important technologi- 
cal breakthrough in the pro- 
duction of low-cost high-tem- 
perature alloys. 

The composition of the most 
promising material is: 10% Al; 
84.4% Mn; 0.76% C; balance 
iron. 
> Ductility Improved—No name 
has been coined for this group 
as yet, but it is related to the 
Alfenol and Thermenol alloys. 
Alfenols are iron-aluminum 
compositions; Thermonols are 
iron - aluminum - molybdenum. 
Both groups have excellent 
high-temperature properties, 
but are not very ductile at room 
temperature. NRC metallurgists 
added manganese to iron-alumi- 
num and came up with a group 





USCOLITE PLASTIC PIPE 


PIPE DREAMS come true! 


ae Mr. Usco introduces the complete family of pipe, valves and fittings! 


USCOLITE®, plastic pipe comes in two specific 
types, each equally good for its particular pur- 
pose. Uscolite CP for high impact resistance, 
Uscolite RV (PVC) for active oxidizing agents. 
Not one foot of pipe has had to be replaced in 
the 10 years since first installed. 


4™ J 





| [| —USCOFLOW is a new, black utility pipe, 
USCOWELD* Fittings are the only sol- : especially suited where low first costs 
vent-weld fittings with an interference fit. : : are a factor. It is a blend of styrene- 
Greater joint strength, faster insertion. [| USCO®VALVES offer a choice of either § base resin and synthetic rubber for 
Non-porous, leak-proof. Made of Hills-McCanna diaphragm valve or good impact resistance and high ten- 
either Uscolite CP or RV materials. » Vanton “Flex-Plug” gate valve. 3 sile strength. 


* . fo cabs 9 eee RAM om me om ™ . . - - + 
“* : ag mony 2 — . ‘ —— 
- oF os iS 4 roe bee ; ve ; 








vai 


The “Usco” Plastic Pipe Line of precision-molded When you think of plastic, think of your “U.S.” 
pipe and fittings for every corrosion and flow Distributor. He’s your best on-the-spot source 
problem includes elbows, tees, couplings, flanges, of technical aid, quick delivery and quality 
reducing bushings, plugs, caps, nipples, bends. plastic pipe and fittings. 


Mechanical Goods Division . 
@ Patent applied fos 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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CORROSION FORUM ... 


which can be easily cold-worked 
at room temperature. 

Also, previous iron-aluminum 
alloys rapidly lose’ strength 
above 1,200F. One new NRC 
austenitic alloy has a tensile 
strength of about 110,000 psi. at 
room temperature; at 1,200 F. 
it’s 60,500 psi. 
> Low Density—This strength, 
combined with low density, 
make for strength-to-weight 
ratios higher than most alloys 
used in high-temperature serv- 
ice. Density of these new alloys 
average about 6.6 grams/cc. 


Compare this against 18-8 stain- 
less with a density of 7.93, 
cobalt-based alloys with a den- 
sity of around 8.6, and Hastel- 
loy alloy B with a value of 9.24. 

Of particular interest is oxi- 
dation resistance. NRC has run 
tests on a number of materials. 
Small 0.125-in. thick wafers 
were used as specimens. The 
depth of oxide penetration for 
one of their better new alloys 
was 0.0065 in. at 1,500F. (100 
hr.) ; 0.014 at 2,200F. (46.5 hr.). 
This can be called adequate, 
although Type 310 stainless and 





Titanium tubing can be easily 
bent now on a radius as small 
as its own diameter. Such a 
sharp bend was considered im- 
possible just a short time ago. 

This development should boost 
the use of titanium tubing, par- 
ticularly in equipment which 
must be compact and light. 

Ordinarily titanium doesn’t 
bend as easily as stainless steel 
—Ti’s yield strength is much 
greater and it’s less ductile. 





Titanium Tubing With Sharp Bends Now Possible 


But Kreisler Industrial Corp., 
Paterson, N. J., has come up 
with a technique of drawing 
the tubing around a rotating 
bending form. It’s held in posi- 
tion by special moving clamps, 
dies and mandrels. The _ pro- 
cedure works best on the soft, 
A-40, grade of titanium. As an 
example of what can be done: 
0.750-in. O.D., 0.035-in. wall, 
tubing has been bent to a 90 deg. 
angle on a 0.750-in. radius. 








Udimet 500 have a penetration 
of 0.005 in. at 1,500F.; 0.0025 at 
2,200F. Other alloys in the NRC 
group show very low rates of 
penetration, but with some 
sacrifice of mechanical proper- 
ties. 

NRC says cold working prop- 
erties of the iron-aluminum- 
manganese alloys approximate 
those of 18-8 stainless. Thus, 
they can be formed by bending, 
rolling, swaging, stamping. 

Another important point: 
strain aging by heat treatment, 
following cold working, gives 
even higher strengths after 
products are formed. Austenitic 
steels of the chrominum-nickel 
type normally’ soften, lose 
strength if heated after cold 
working. By this technique, the 
new alloys can possibly have 
tensile strengths as high as 250,- 
000 psi. 

NRC tells us this new family 
is not commercially available 
at this time. The research and 
development work was_ per- 
formed in connection with a 
Navy contract. 


New Aluminum Pipe 
Heavy at Ends 


Heavy-end aluminum pipe 
promises big cost savings in 
process plant construction. The 
pipe is produced by a new ex- 
trusion process, developed by 
Reynolds Metals. 

Putting metal where it’s 
needed for strength—at the ends 
where welded or threaded joints 
are made—Reynolds eliminates 
excess thickness in the pipe 
body. For operating pressures 
equivalent to standard pipe, cost 
savings can be as high as 27%. 

It’s presently available in sizes 
equivalent to many _ standard 
Schedule 40 and 80 sizes. But 
the extrusion process is flexible 
and capable of producing a wide 
range of pipe diameters and wall 
thicknesses. 

Superior Oil Co. will make 
first operational use of the new 
pipe at Lake Maracaibo, Vene- 
zuela. Superior has _ ordered 
8,000 ft. of 6-in. pipe, with work- 
ing pressures equivalent to 
Schedule 80. Made of alloy 6061- 
T6, the material will be used in 
an underwater flow line system. 
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STRONG as steel pipe 





...at one-eighth the weight! 











DSTRAND 


the revolutionary fiber glass 
reinforced epoxy pipe 
for corrosive service 


Here’s a pipe that holds up indefinitely under the corrosive 
action of many salt, acid and alkaline solutions .. . that can’t pom db age benny 3 aga 


contaminate or flavor the piped material...that is rigid 
enough to resist sag, cold flow or deformation — flexible 
enough to follow normal ditch contours...that remains _ * 
smooth and unclogged throughout its entire service life... 
that won’t leak, even near its burst pressure. 


IN THE CHEMICAL INDUSTRY... 


This means that you can use 
BONDSTRAND to transport 
corrosive solutions, waste water, 
sewage, oils, foods, beverages 
' : : ' ” and many other troublesome fluids. 
Simple instructions with each shipment insure a perfect joint on the first try. It’s also ideal for ducting, conduit 
or handrails where corrosive 
atmospheres, condensation, spillage 
or immersion cause troubles 


® 
CORPORATION , : : 
with ordinary pipe. 





Dept. AB ¢ 4809 Firestone Boulevard ¢ South Gate, California 


921 Pitner Avenue 360 Carnegie Avenue 2404 Dennis Street 6530 Supply Row 
Evanston, Illinois Kenilworth, New Jersey Jacksonville, Florida Houston, Texas 


’ A Subsidiary of American Pipe & Construction Company 
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“He says he’s using 
Mallinckrodt chemicals 
to avoid frequent adjustment 
of his process equipment.” 


a 


; 
| SF Oe a 
( 


7 - 
>? itn akig wee 
Precise purity levels in proc 
ire increasingly 
important t Talelehal me’ A tc 
smooth out the process, improve 


elacelel tame lollimamelaleMaciileleliiiay 


elale Mati me) ol-ieehilalemacl is: 


Mallinckrodt first earned its 
Taliciaaleniielarel ig) ole cenilolamelielale| 
Kel olelgehiclmmanluiiticmelilem slalel 
macists. Now, the major share 
of Our el eetial: ss is in eleli 
chemicals supplied to more than 
VAOLOM i ileltiiai-t Pea elamelale, 


carload lots, delivered with the 


eliitomallelaMeiielslelol get Mela oll diam 


Next time you need precision 
TielalUhielaitiacteMl sceld-tt Mascuiliael ts 
of consistent purity and specific 


physical form—call Mallinckrodt. 


Remember ...you might be 


better served by Mallinckrodt 





MALLINCKRODT CHEMICAL WORKS 
ST.LOUIS - NEW YORK - MONTREAL 
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Nuclear Steam Generator Gets the Once-Over 


Engineers at the Griscom- 
Russell Co. examine a model of 
a liquid-metal-heated steam gen- 
erator similar to the three units 
ordered from G-R by Atomics 
International for the Hallam, 
Neb., nuclear plant of Consum- 
ers’ Public Power District. A 
test prototype has operated suc- 
cessfully for the past year. 


Allied Chemical is reportedly 
starting expansion of its Gen- 
eral Chemical Div.’s sulfuric 
acid facility at Richmond, 
Calif. New production capac- 
ity and cost of the project have 
not yet been revealed. 


National Starch Products plans 
a 50% expansion of its vinyl 
acetate polymerization plant 
in Meredosia, II]. Addition in- 
cludes copolymer tanks and 
handling facilities, a new 
warehouse and reactor capac- 
ity of 4,000 gal. 


Morningstar-Paisley has started 
production of liquid vinyl 
chloride at its new Clifton, 
N. J., plant. New plant in- 


cludes 100,000 sq. ft. manu- 
facturing space adjoining the 
firm’s recently acquired Hab- 
erland starch facility. 


Monsanto’s British subsidiary, 
Monsanto Chemicals, Ltd., 
will erect a 15-million-lb./yr. 
maleic anhydride plant at 
Newport, Monmouthshire, 
Eng. Scientific Design Co. 
will handle the project on a 
turnkey contract using an SD 
process for catalytic vapor- 
phase air-oxidation of ben- 
zene. 


Humble Oil plans to construct 
a 238-mi., 30-in. natural gas 
line from future site of King 
Range gas plant to its Clear 
Lake plant near Houston, Tex. 
Line, to be completed by 1960, 
will connect with the 78-mi. 
line from Clear Lake to Port 
Arthur. 


Reichhold Chemicals has con- 
struction under way on a new 
$5-million, 30-million-lb./yr. 
phthalic anhydride plant at 
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Zaremba evaporator bodies, piping and other equip- 
ment of new chlorine-caustic soda plant at Hooker 
Chemicals, Ltd., North Vancouver, B. C., are 


product purity. 


made of Nickel to guard against corrosion, assure 
(Much of the equipment sup- 
plied by Puget Sound Fabricators, Inc., Seattle). 


Nickel ‘‘bodyguards”’ 
protect new caustic plant 


To prevent caustic corrosion... 
To safeguard product purity... 
These are the principal reasons 

why Inco Nickel and Monel* nickel- 

copper alloy are used in the new 


chlorine-caustic soda plant of Hook- 
er Chemicals Limited. 

Equipment made of corrosion-re- 
sisting Inco Nickel and its alloys fre- 
quently gives more than a decade of 





See how Nickel and Monel alloy are used in 
Hooker’s new chlorine-caustic plant equipment 





EQUIPMENT MATERIAL 


EQUIPMENT MATERIAL 





Caustic Tank Nickel-clad steel 


Evaporator body Nickel 


Second effect vapor body Nickel-clad steel 


Third effect vapor body Nickel-clad steel 





Salt receiver tanks Nickel 


Salt separator tanks Nickel 
Barometric condenser Monel alloy 
Cylinder coolers Nickel-clad steel 


Cooling coils Monel alloy tubing 








service in handling strong caustic. 
Equally important, Nickel equipment 
has enabled producers to make mil- 
lions of tons of caustic a year with 
less than 100 ppm of metallic im- 
purities. 

It will pay you to specify equip- 
ment of Inco Nickel, Monel alloy or 
Nickel-clad steel. Inco Nickel Alloys 
can be obtained in most mill forms 
right from warehouse stocks. (Listed 
under “Nickel” in your classified di- 
rectory.) 


Get complete technical data and 
service records. Write for “The Re- 
sistance of Nickel and Its Alloys to 
Caustic Alkalies.” *Registered trademark 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street gio, New York 5, N. Y. 


INCO NICKEL ALLOYS 
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Crosby Safety-Relief Valves on inlet scrubbers to gas booster station -— 
E! Paso Natural Gas Co., New Chaco Station, San Juan Co., N. M. 


Where there's no compromise with safety... 
you need the absolute reliability of 
Crosby Safety-Relief Valves 


Offices in Boston, New York, Chicago, 
los Angeles, Dallas, London, Paris. KEEPS PRESSURE ON THE 


CROSBY VALVE AND GAGE Co. , 
Wrentham, Massachusetts ro a y 
SAFE SIDE 
‘ 
’ 
* Safety Valves for power boiler code requirements * Pressure Indicating and Recording Gages 


* Safety-Relief Valves for unfired pressure vessel * Pressure Testing Instruments 
code requirements 





FIRMS... 


Elizabeth, N. J. Badger Mfg. 
Co. is handling construction. 


Baldwin-Lima-Hamilton Corp.’s 
Standard Steel Works has in- 
stalled a 30,000-lb. capacity 
electric melting furnace as 
part of a modernization pro- 
gram at its Burnham, Pa., 
plant. Furnace makes pos- 
sible the production of high- 
alloy steels which B-L-H 
bought in the past. 


Oil Sands, Ltd., and L. R. Cham- 
pion are considering building 
a 20,000-bbl./day tar sands 
processing plant within a 
year in Canada’s Athabasca 
tar sands region. Oil from 
sands is expected to run about 
30 gravity, and would be ex- 
tracted by hot-water process. 
Plans include a pipeline to 
Edmonton where crude would 
be further refined. 


Sun Oil’s Toledo, Ohio, refinery 
has just installed a $150,000 
sulfur recovery unit that pro- 
duces molten sulfur from H.S 
produced in refinery opera- 
tions; recovery capacity is 
12.5 long tons/day sulfur. 


S. Industrial Chemicals’ 
polyethylene plant near Hous- 
ton, Tex., is nearly complete. 
Initial capacity will be 75 
million lb./yr.; M. W. Kellogg 
is the general contractor. 


Linde is building a new 94-mil- 
lion-cu.ft./mo. oxygen plant 
for U. S. Steel’s Gary Steel 
Works at Gary, Ind., doubling 
oxygen output at the plant. 
In addition, new unit will pro- 
duce 256 million cu. ft./mo. 
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high-purity dry nitrogen used 
to form an inert atmosphere 
over steel sheets during an- 
nealing operations. 


Monsanto has completed expan- 
sion of its chlorosulfonic acid 
facilities at Monsanto, III. 
Cost and capacity of the ex- 
pansion were not announced. 


Crown Zellerbach Corp. is build- 
ing a $110,000 chemical prod- 
ucts pilot plant at Camas, 
Wash. Building, to be com- 
pleted in March, will provide 
facilities for developing new 
processes to utilize lignins, 
wood sugars and other left- 
overs from papermaking. 


Du Pont’s’ Electrochemicals 
Dept. has formally opened its 
new research center at Ni- 
agara Falls, N. Y. Building, 
housing about 100 persons, 
will be the focal point for re- 
search and development on 
products and processes re- 
lated to firm’s business in 
sodium, vinyl products, per- 
oxygen compounds, nylon in- 
termediates and related fields. 


Southern Chemical Cotton Co. 
is planning to construct a 
building adjacent to _ its 
present Chattanooga, Tenn., 
plant. New building, sched- 
uled for completion late this 
year, will have a daily pro- 
duction capacity of 30,000 Ib. 
of industrial filtering paper. 


Bell Chemical Co., Reading, Pa., 
maker of dyes for synthetic 
materials, is expected to build 
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Another packaging advance by Continental 
the new 


“STACKER 


utility can with 
reversible spout 


e Saves time, space, 
filling and shipping costs 


e Simple to palletize 
e 1.C.C. approved 


Continental’s new, Dome-top Hi- 

. Stacker makes every inch of 

New / Ni shipping, storage and display 

HI-STACKER di space count. It’s easy to fill, easy 

DOME STYLE ' to handle. Filler openings are 

available to fit your requirements. 

For further details, ask your 
Continental man. 


uTiuiry can 


REVERSIBLE SPOUT RIDES 
SAFELY, ATTACHES EASILY 


DOME $ DOME $ 
UTiciry cam vTrnuty can 


=~ 
a ( —> 





Spout remains inverted during 
shipment and storage. To pour, 
spout is reversed — ready for fast, 
smooth dispensing. Spout re- 
mains in fixed position until con- 
tainer is empty. 





Looks like Continental’s famous 
Dome-top utility can (at left). 
Has all its sales features. 
Completely redesigned to save 
space and money. 


CONTINENTAL (Cc CAN COMPANY 


Eastern Div.: 100 E. 42nd St., New York 17 Pacific Div.: Russ Building, San Francisco 4 
Central Div.: 135 So. La Salle St, Chicago 3 Canadian Div.: 5595 Pare St., Montreal, Que. 
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more pounds per gallon 


/lecuRaouy. MULTI-EFFECT 
EVAPORATOR CONTROL SYSTEM 
Only an AccuRay Continuous Process Analyzer and Level Control 
System senses density and level independent of other product 
characteristics. More pounds per gallon are obtained by minimizing 
process variable spread. The AccuRay Process Analyzer, external 
to the process, continuously measures total solids in both solutions 


and slurries to accuracies of +.001 specific gravity. The AccuRay 
Level Control System maintains liquid level to +14 of an inch. 


In the diagram of a forward feed evaporator system shown below, 
a level control system on the exterior wall of each evaporator 
maintains constant solution level. The Density Control System on 
the last effect maintains crystallized product at the highest 
possible pounds per gallon, with minimum fuel cost. 


Let Accuray work for you... write today for complete information 


- 
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ucleonics 


CORPORATION 
1149 Chesapeake Ave. * Columbus 12, Ohio 
The WORLD'S LARGEST Manufacturer of Nucleonic Industrial Process Control Systems 


FIRMS ... 


a new plant in Chester, Pa. 
Firm’s Reading, Pa., plant 
burned recently with an esti- 
mated loss of $400,000. 


Union Oil Co. of California has 


just purchased 1,100 acres of 
land in the Everett, Wash., 
area, reportedly completing 
land acquisitions required for 
a new refinery. Union is the 
third major oil company to 
purchase land in the area for 
refinery sites, others being 
Richfield and Standard of 
California. Union and Stancal 
indicate they have no build- 
ing plans before 1960. 








Stauffer Chemical Co. has pur- 


chased from Mallory-Sharon 
Metals Corp. the one-third in- 
terest which the latter firm 
held inthe Temescal electron- 
beam furnace development. 
Joint venture will now be 
known as Stauffer-Temescal 
Co. with headquarters at 
Richmond, Calif. 


Du Pont’s International Dept. 


has been reorganized into two 
major geographical areas to 
streamline its activities. Di- 
rector of European operations 
will be headquartered in Lon- 
don, Eng., while head of the 
Latin American Div. will be 
stationed in Wilmington, Del. 


McGraw-Hill Book Co. has ac- 


quired the rights to five books 
formerly published by Hand- 
book Publishers: Lange’s 
“Handbook of Chemistry,” 
“Handbook of Probability 
Statistics,’ “Handbook of 
Mathematical Tables & For- 
mulas,” “Pressure - Volume - 
Temperature Relationships of 
Organic Compounds,” and 
“The Analytical Balance.” 


Gulf Oil Corp. has exercised an 


option to increase its inter- 
est in Callery Chemical to 
50%. Last April, Callery 
opened its own $5-million 
HiCal high-energy fuel plant 
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THE MODERN TOOL...AT WORK FOR MODERN INDUSTRY > 


to stop 
COrrosi10 


tone 


Polyken Protective Tape 
Coating is tough and long- 
lasting... that’s why 
maintenance men prefer it 
to costly repainting. 


ot Mey 


Polyken is poly- 
ethylene tape 
coating... 
elastic, inert, 
nondrying... 
offering stable 
protection un- 
der severe 
chemical con- 
ditions. 


Polyken's doubly thick 
adhesive system holds 
tight ... seals voids... 
bonds to clean surfaces 
without a primer. 


start here 


(contact your local Polyken distributor) 


Polyken 


PROTECTIVE COATING 


THE KEN DALL COMPANY 
Polyken Sales Division 
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Atlanta, Georgia: Steele & 
Associates, Inc. 

Chicago, Ill.: Sales Engineering, Inc. 
Cincinnati, Ohio: Hare Equipment 
Cleveland, Ohio: The Harco Corp. 
Denver, Colo.: Patterson 

Supply Co. , 

Des Moines, la.: The Donald Corp. 
Fort Worth, Texas: Plastic 
Engineering & Sales Corp. 

Gretna, La.: Allen Cathodic 
Protection Co. 

Houston, Texas: Cathodic 
Protection Service 

Kansas City, Mo.: Industrial 
Coating's Engineering Co. 

Long Beach, Calif.: Barnes & 
Delaney 


Minneapolis, Minn.: Simcoe 
Equipment Co. 


Philadelphia, Pa.: Harold N. 
Davis Co. 


Pittsburgh, Pa.: Royston 
Laboratories, Inc. 


Plainfield, New Jersey: Stuart 
Steel Protection Corp. 


St. Louis, Mo.: Shutt Process 
Equipment Corp. 


San Francisco, Calif.: Aetna Sales 
Co. 


Seattle, Wash.: Farwest Corrosion 
Control Corp. 


Seattle, Wash.: Pacific Water 
Works Supply Co. 


Tulsa, Okla.: William Cluff Corp. 
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Twin Strainer 
with special 
back-flushing 


feature 


Elliott Twin Strainers are built in 
two types. With Type A, one strainer 
basket is removed and dumped, while 
liquid flows through the other basket. 
Type A strainers are also built with 
a back-flushing feature, whereby the 
closed-off compartment is cleaned by 
reversing the liquid flow. Flushing 
and draining connections permit 
liquid to enter side of compartment, 
flow through basket and drain at 
bottom. Type V, with large-size 
baskets, is designed primarily for 
handling oil and viscous liquids. 
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For over 50 years, Elliott Strainers 
have been effectively removing objec- 
tionable solids from water and other 
liquids. The resulting trouble-free 
service has led to installations in 
power and industrial plants all over 
the country. Elliott also makes Single 
Strainers, one type having an Auto- 
matic Self-Cleaning feature, the other 
type with a removable basket for 
manual cleaning. For details call your 
Elliott District Office or write Elliott 
Company, Accessories Department, 
Jeannette, Pa. 
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FIRMS .. . 


in Lawrence, Kan., followed 
by the opening last October 
of the $38-million HiCal plant 
at Muskogee, Okla., operated 
for the Navy. 


Olin Mathieson has sold its 44% 
ownership of F. H. McGraw 
& Co., completing the firm’s 
disposal of operations not re- 
lated to its principal fields of 
activity. 


Chas. L. Husking & Co., New 
York, N. Y., has purchased 
from Du Pont its patents and 
processes for production of 
medicinal and technical-grade 
synthetic camphor. 


Ze east 


OVERSEAS BRIEFS 


Hungary and Rumania have 
completed a 227-mi. natural 
gas pipeline linking the Ru- 
manian gas wells at Buciu- 
men with the new Hungarian 
industrial town of Tiszapal- 
konya. Eventual plan is to 
produce “synthetic raw ma- 
terials” in a plant to be com- 
pleted in 1963. Russia sup- 
plied 11,000 tons of pipe for 
the 84-mi. Hungarian section. 


Britain’s Gas Council has li- 
censed three British compa- 
nies to sell plants in England 
and abroad for the Council’s 
process for hydrogenating 
gas and oil (Chem. Eng., Aug. 
25, 1958, pp. 64-68). Compa- 
nies are Humphrey & Glas- 
gow, Woodall-Duckham Con- 
struction Co., and Henry 
Balfour & Co. 


Fertilizantes Sinteticos is start- 
ing up its $10-million petro- 
chemical plant at Callao, 
Peru. Built under the tech- 
nical supervision of Monte- 
catini of Milan, Italy, plant’s 
initial annual production ca- 
pacity is 25,000 tons fertil- 
izer-grade ammonium nitrate, 
5,000 tons explosives-grade 
ammonium nitrate, 1,500 tons 
98% nitric acid, 15,000 tons 
ammonium sulfate, 1,000 tons 
anhydrous ammonia. 
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CALENDAR 











Technical Assn. of the Pulp and 
Paper Industry-American Paper 
and Pulp Assn., research sym- 
osium, Waldorf Astoria Hotel. 
eb. 26 New York, N. Y. 


American Institute of Chemical En- 
gineers-American Chemical So- 
ciety, joint technical conference, 
Lamar State College of Technol- 


ogy. 
March 13 Beaumont, Texas 


American Institute of Chemical En- 
gineers, national meeting, Chal- 
fonte-Haddon Hall Hotel. 

March 15-18 Atlantic City, N. J. 


American Society of Mechanical En- 
gineers, annual spring conference 
of Lubrication Div., Franklin In- 
stitute. 

March 16-17 Philadelphia, Pa. 


National Assn. of Corrosion Engi- 
neers, annual meeting and exhibi- 
tion, Sherman Hotel. 

March 16-20 Chicago, Il. 


American Society for Metals, 11th 
Western Metals Exposition and 
Congress, Pan-Pacific Auditorium 
and Ambassador Hotel. 

March 16-20 Los Angeles, Calif. 


American Society of Mechanical 
Engineers, Instruments and Regu- 
lators Division Conference, Case 
Institute of Technology. 

March 29-April 2 Cleveland, Ohio 


American Institute of Chemical En- 
gineers, Philadelphia-Wilmington 
Sections, Symposium: Experience 
in Industry, University of Pennsyl- 
vania. 

March 31 Philadelphia, Pa. 


American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, 
Technical Conference: Stress Cor- 
rosion. Mel!on Institute. 

April 2-3 Pittsburgh, Pa. 


American Chemical Society, annual 
national meeting. 
April 5-10 Boston, Mass. 


Nuclear Congress, coordinated by the 
Engineers Joint Council, Public 
Auditorium. 

April 5-10 Cleveland, Ohio 


Instrument Society of America, Sec- 
ond National Symposium on 
Chemical and Petroleum Instru- 
mentation. be 
April 6-7 St. Louis, Mo. 


American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers, 42nd national Open Hearth 
Steel Conference and Raw Ma- 
terial Conference, Jefferson Hotel. 
April 6-8 St. Louis, Mo. 


American Institute of Chemical En- 
gineers, Ohio, Pittsburgh and West 
Virginia Sections, annual sympo- 
sium: Catalysis, Mellon Institute. 
April 10 Pittsburgh, Pa. 


Engineering, Marine Welding and 
Nuclear Energy Exhibition. 
April 16-30 Olympia, England 


American Oil Chemists Society, 50th 
Anniversary Meeting Roosevelt 


Hotel. 
April 20-22 New Orleans, La. 








Federated Lead Fights Corrosion! Federated lead is one of 
the most efficient and economical protection materials against many 
acids. Lead is self-healing. Scratch it and a protective coating re-forms 
immediately. Lead is easy to work and moderately priced. Federated 
produces chemical lead in sheets to your requirements. Pipe, bends, 
traps and standard fittings available from stock. Special forms fabri- 
cated to order. Call the Federated Sales Office near you. Or write for 
Bulletin No. 162, the Lead Handbook for the Chemical Process Indus- 
tries. Federated Metals Division, 120 Broadway, New York 5. In Can- 


ada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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jamesbury 
Pouble-§ 
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Wherever the Jamesbury “Double-Seal” principle is 
employed in its multiple industrial applications, “Superior 
performance” is the phrase heard everywhere. 


PERFORMANCE -— the direct result of the high-effi- 
ciency and the long, maintenance free life of the James- 
bury product: “Double-Seal” Ball Valves. 


Ball Vaives in pipe sizes 4" to 8” in Bronze, Aluminum, Stainless 
Steel, Carbon Steel and PVC. Quarter-turn. 


immedi ce 
Sethe 


i - 


Distributors In Principal Cities. 
Get The Complete Facts On The Jamesbury “Ball Valve’ Principle. 


Address. 


C) Jamesbury Literature 
City = State...) Distribytor Service 








JAMESBURY CORP., 75 NEW STREET, WORCESTER, MASS. 





NEW EQUIPMENT... 


(Continued from p. 92) 
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Temperature Recorder 


Portable unit also mounts 
in racks or panels. 


Plug-in elements, each of 
which matches a corresponding 
thermocouple, provide a new, 
portable, 5-in. strip-chart re- 
corder with a wide variety of 
operating ranges. Typical spans 
are —150 to 250 F., 0 to 400 F. 
and 0 to 2,200 F. 

Another feature is automatic 
reference-junction compensa- 
tion—no external temperature 
reference is needed. Limit of 
instrument error is 1% of span. 
Chart paper comes with either 
Fahrenheit or Centigrade cali- 
brations. — Varian Instrument 
Div., Palo Alto, Calif. 182A 


British-made unit claims 
revolutionary design. 


In early 1958, a new all-pur- 
pose industrial pump made its 
debut in Britain. According to 
reports, this positive-displace- 
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ment unit was very well re- 
ceived; it is now being offered 
to U.S. industry. 

Inherently self-priming, the 
pump provides suction lifts up 
to 30 ft. at speeds between 750 
and 3,000 rpm. Capacity is 
claimed to be constant at any 
given speed against pressures 
from 0 to 100 psi. 

Only two moving parts con- 
tact the liquid—the metal rotor 
and a rubber-bonded plate 
wheel. Motion of the screw-type 
rotor between the plate wheel 
and a rubber stator forms an 
advancing cavity that assures 
positive liquid displacement. 

Welcome characteristics in- 
clude positive axial flow, pulse- 
less action and high efficiency. 
Permutations of the four body 
materials, three rotor materials 
and four elastomers can sat- 
isfy a major portion of pos- 
sible applications. — Goodyear 
Pumps, Inc., N. Y., N. Y. 182B 


Replenisher 


Maintains tank solution 
level and strength. 


A new device known as the 
Replenisher automatically 
maintains solution-tank liquid 
level as well as chemical con- 
centration of tank contents. 
According to company officials, 
the machine’s simple construc- 
tion assures foolproof opera- 
tion. 

When tank level drops, a float 
valve actuates a screw conveyor 
that accurately feeds dry chem- 
icals from the hopper. At the 
same time, a solenoid valve sup- 
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Chances are...Pureco CO, 
has solved a problem like yours 


Today Pureco CO, is helping to solve many industrial problems 
for researchers and production men everywhere. The applica- 
tions of CO., one of the most versatile of chemicals, are prac- 
tically unlimited. 


TYPICAL APPLICATIONS 


INERT GAS — REFRIGERANT — ACTIVE INGREDIENT 


Pharmaceuticals Insecticides 

Dyes Resins 

Paint Rubber Trimming 

Lacquer Plastics 

Packaging Vacuum Traps 

Aerosols Low Temperature Testing 
Purging Tanks and Mains Lyophilizing (low temperature drying) 
Inert Pressure Transfer Asbestos Cement Cure 
Fumigant Carrier Carbonation 

Capsulating PH Control 

Powdering Foam Rubber 

Flushing Molten Metals Water Treatment 

Foam Plastic Manufacture of Carbonates 


If any of the above applications suggest related uses in your 
processing methods, we would be pleased to discuss them with 
you. Our wide technical experience in applying CO, in its solid 
(DRY-ICE), gaseous and liquid forms, to industrial problems 
is available to help you. Call your Pure Carbonic Representa- 
tive today. 


Pure Carbonic Company 


A Division of Air Reduction Company, Incorporated 


150 EAST 42ND STREET, NEW YORK 17, N. Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 
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Cleaver-Brooks boilers at Lone Star Gas Company, 
Ft. Worth, Texas, demonstrate advantages of compact design 
and reliable, low-cost operation in year-round dual use of steam 


The installation — these two 
Cleaver-Brooks 100-hp gas-fired 
boilers in penthouse boiler room 
atop eight-story office building, ac- 
cording to A. E. Emmet, Industrial 
Engineer, “are providing all steam 
needed for both heating and cool- 
ing of the entire building.” 


The advantages — “So compact 
are these CB boilers, we have al- 
most five times the steam capacity 
in our penthouse that we had in 
an equivalent basement area. Our 
choice of 100-hp boilers was dic- 
tated by our new 236-ton absorp- 
tion air conditioning unit which 
uses approximately 20 Ibs. of 
steam per ton-hour’s operation.” 


Efficiency — Mr. Emmett con- 
tinues, “Since the Cleaver-Brooks 
boilers operate at a guaranteed 
minimum efficiency of 80% (as 
opposed to the 70% top for former 
boilers), our operating costs have 
been reduced about 10%, resulting 
in significant fuel savings per unit 
of steam produced. 


“Further, the CB boilers guar- 
antee 99% dry steam. Also, un- 


184 


Lone Star's two Cleaver-Brooks boilers are 
Model CB-700-100, 15-lb. design .. . deliver 
consistent, trouble-free service — 3000 Ibs. 
per hr. in summer, 1000 Ibs. per hr. in winter. 


divided responsibility for the de- 
sign of a _package-type boiler 
always works out to the customer’s 
advantage and all parts are built 
to work as a unit.” 
Cleaver-Brooks packaged boilers 
simplify installation, cut operat- 
ing costs. For complete informa- 
tion, write Dept. B, 345 E. Keefe 
Ave., Milwaukee 1, Wisconsin. 


Cleaver Aa Brooks 


ORIGINATORS AND LARGEST PRODUCER 
OF PACKAGED BOILERS 





NEW EQUIPMENT .. . 


plies fresh water at the rate 
required for proper solution 
strength. 

Mixing occurs without me- 
chanical aid if the dry solids 
are readily soluble; otherwise, 
a tank agitator must be used.— 
Cincinnati Cleaning & Finish- 
ing Machinery Co., Cincinnati, 
Ohio. 183A 


Stack Rings 


Attach aluminum jackets 
to hot stacks. 


According to the manufac- 
turer, Premetco stack rings 
simplify attachment of alumi- 
num jacketing around high 
stacks or non-insulated piping. 
Air-escape holes spaced around 
each ring permit unrestricted 
upward flow of heat—the jacket 
remains cool, thus eliminating 
discoloration of finish or injury 
to plant personnel. 

Spot welds hold rings to the 
stack. Or, for faster installa- 
tion, the rings come with fac- 
tory-attached jacketing; these 
3-ft. sections quickly snap into 
place around the stack. The 
rings also come attached to 
aluminum ells to cover line 
bends.—Preformed Metal Prod- 
ucts Co., Inc., Shreveport, La. 

184A 
(Continued on p. 189) 
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WOLVERINE 


TUBE 


PUBLISHED BY WOLVERINE TUBE DIVISION 





Trufin Type S/T is 
Interchangeable 
with Prime Surface 
Tube 


-: od 


Trufin Prime Surface 


Type S/T 
Condenser Tubing Condenser Tubing 


Because it is designed specifically for 
use with shell and tube condensers, 
the dimensions of Wolverine Trufin 
Type S/T are such that it is com- 
pletely interchangeable with prime 
surface tubing. 

For example, the outside diameter of 
the finned section of the tube is no 
greater than that of the plain end, 
which permits Type S/T to be 
threaded and rolled into headers as 
easily as bare tube—using exactly the 
same techniques and retubing tools. 
As an additional design feature, the 
wall of the plain end section is ap- 
proximately two gauges heavier than 
the specified tube gauge. This pro- 
vides a better bond at the tube sheet 
and offers additional protection 
against inlet erosion. 


FIELD ENGINEERING SERVICE 
OFFERS SKILLED HELP 

For the convenience of its customers 
Wolverine Tube maintains its Field 
Engineering Service —a_ staff of 
highly trained tubing technicians. 

In addition to their own specialized 
backgrounds these men are backed 
by the experience and knowledge 
gained by Wolverine Tube during its 
years as a leading supplier of tubing 
for heat transfer applications. 
Members of the Field Engineering 
Service group are available at all 
times to help solve problems in de- 
sign, corrosion, tubing selection—or 
what have you. Next time you have 
a problem ask for a Wolverine Field 
Service Engineer—there is no 
obligation. 


Here’s a true story which we think 
you'll find interesting. It concerns a 
problem engineers at a large Gulf 
Coast Refinery (near Houston), ran 
into with a product cooler that had 
insufficient surface to handle the 
required heat load. 


Actually it isn’t a very difficult prob- 
lem. It happens frequently and until 
recently there was a standard solu- 
tion: just design a bigger unit capable 
of handling the desired heat load. Of 
course it’s expensive and it takes time 
—but it does provide a solution to 
insufficient heat transfer surface. 


Well that’s what happened here. The 
engineers took a look, figured out 
what was needed and a new ex- 
changer was approved and ordered. 
Which should have been the end of 
the whole thing. 


But you know how it is sometimes. 
While the refinery was waiting for the 
new unit to be built and shipped— 
the old one started to act up. The 
engineers looked it over and decided 


THE CASE OF THE UNUSED PRODUCTS COOLER 


BY ERNEST DODD 


to retube—with Wolverine Trufin® 
Type S/T—the original, integrally- 
finned condenser tube. 


Now here’s the part of the story we 
like. All this happened two years ago. 
During this time the original cooler— 
which was retubed with Trufin Type 
S/T, has been continuously on 
stream and has easily been handling 
the desired increase in heat load. And 
the new unit? Well it has never been 
required. 

This is but another example of the 
countless installations where Wolver- 
ine Trufin Type S/T is helping the 
processing and refining industries do 
a better heat transfer job at less 
cost. 

If your company is contemplating the 
design of new equipment or retubing 
old, why not get more information 
about Wolverine Trufin Type S/T 
before going any farther. You'll be 
amazed and delighted at the way this 
integrally finned tube can increase 
capacity and reduce operating 
expense. 





interchangeable with plain 


condenser tube (Type S/T only) 


easily fabricated — 


available in U-bends 


one-piece construction 


high finned outside to inside 
several types of end 
surface ratios up to 8-1. 


(Types H/R, L/C, and 1/L) 


treatments available 


available with either high 
or low fins with a wide 


variety of fin spacings 





fins stand up under thermal shock, 


vibration and pressure changes 


\ 


more BTU’s per foot of tube 


THIS is 
WOLVERINE 


TRUFIN! 


smooth extruded fins eliminate 


sharp angles and crevices 


available in copper, 


copper alloys and aluminum 


Look at the advantages—see for yourself what Trufin 
can do for you. Specify it for new installations and for 
retubing at turn-around time. You'll do a bigger job... 


boost production . . . save money, too! 





WOLVERINE TUBE PIONEERED DEVELOPMENT 
INTEGRALLY-FINNED CONDENSER TUBE 


OF 


Since its inception in 1916, Wolverine Tube has devoted a 
great deal of its research and engineering facilities to prob- 
lems encountered in the field of heat transfer. 


Perhaps the most significant of the advances coming from 
ihis specialization was the development of Wolverine Trufin® 
—the original, integrally-finned condenser tube. 


In bringing Trufin to its present superiority, Wolverine Tube 
has engaged in many activities widely separated from actual 
tube manufacturing. 


For many years, for example, Wolverine has worked hand- 
in-hand with research groups at the University of Michigan. 
As a result of the tests and studies made during these re- 
search activities, theories have turned into facts and the 
formerly unknown field of finned tubing has become a 
known way. D. Q. Kern Associates have helped to pioneer 


additional design and application procedures using Wolver- 
ine Trufin. They have served as heat transfer consultants and 
their contributions have resulted in innumerable customer 
benefits and advances in the field of heat transfer. 


In sharing its fund of finned-tube knowledge, Wolverine has 
worked closely with the fabricators of heat transfer equip- 
ment. For the benefit of its customers and industry in 
general, Wolverine also conducts a series of Technical Semi- 
nars dealing with integrally-finned tube and its applications. 


Wolverine Tube is proud of its contributions to both heat 
transfer and finned tube knowledge. Next time your com- 
pany requires extended surface tubing investigate Wolverine 
Trufin before you order. Remember, it is the original, 
integrally-finned condenser tube. Write, too, for a copy of 
the Wolverine Trufin catalog. 


Speaking of heat transfer knowledge, we’d like you to meet Harry F. 
Powell, one of Wolverine Tube’s two Technical Sales Representatives 
located in the Southwest. In addition to his own extensive engineering 
background, “Fil” Powell has undergone much specialized training at 
Wolverine plants and is a graduate of the Wolverine Heat Transfer 
Course. He recently was elected V-P of the Heat Transfer Engineers 
Society in Texas. If you're located in the Southwest, you can get in touch 
with “Fil” at 2 North York St., Houston 3, Texas. Give him a call next 


time you need tubing or have a tubing problem. 


CALUMET @ HECLA, INC 


WOLVERINE TUBE 





CALUMET DIVISION 
URANIUM DIVISION 
GOODMAN LUMBER DIVISION 


WOLVERINE TUBE DIVISION 


CALUMET & HECLA, INC. 


17232 Southfield Road 
Allen Park, Michigan 


fF CANADA LIMITED 


JLCANIZER & EQUIPMENT CO. LTD. 
UNIFIN TUBE DIVISION 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, 


ALABAMA. 


SALES OFFICES IN PRINCIPAL CITIES. 





High-Vacuum Valve 


Huge unit for production 
melting, heat treating. 


A new, 36-in., air-operated 
valve for very large high-vac- 
uum systems comes in eight, 
angle-type models. Designed to 
isolate vacuum pumps from 
process chambers open to the 
atmosphere, valves have leak 
rates of 0.1 micron cu. ft./hr. 

Materials of construction in- 
clude stainless or mild steel. 
Units can be furnished with or 
without roughing connection, 
and with flanged or welded 
fittings. A dish-shaped disk as- 
sures high strength without sac- 
rifice of weight.—NRC Equip- 
ment Corp., Newton, Mass. 189A 


Relief Valve Manifold 


Eliminates shutdown of 
tanks in NH, service. 


A new RegO three-port mani- 
fold makes it possible to remove 
any one of three safety relief 
valves protecting an NH, tank 
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BETHLEHEM’S 
EXPERIENCE 


4 


eye , tigi — 
when selecting your agitated dryers 
Bethlehem has wide experience in making continuous and batch 
dryers to operate under vacuum or pressure for producers in the 


field of titanium tetrachloride, starch, lithium-chloride, naval stores, 
and other chemicals. 


Bethlehem has made a thorough study of agitation for different 
operating conditions, and offers ribbons, plows, paddles, or a com- 
bination of these three types, as required for your special needs. 
For example, in processing plastic materials, a plow provides the 
required shearing action, and at the same time, keeps horsepower 
consumption stable and at a minimum. The plow type agitator also 
keeps dusting or reduction to fines at a minimum. 


For blending, a spiral ribbon agitator is indicated. These agitators 
are available in double or triple flights. 


Bethlehem agitators are designed to ensure: 
. Highest possible surface renewal rate. 
. High discharge rate. 
. Good mixing, with low size reduction. 
. Consistent power input. 
. Proper degree of shear. 


For complete data regarding Bethlehem horizon- 
tal Dryers write for our 4-page illustrated Tech- 
nical Bulletin #301. 


For information regarding other equipment in 
the Bethlehem line, including autoclaves, kettles, 
chemical castings, and reactors, see our 8-page 
insert in “Chemical Engineering Catalog.” 


BETHLEHEM FOUNDRY & MACHINE CO. 


BETHLEHEM PENNSYLVANIA 
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FILTERING, STRAINING, SIZING 


... whatever the job . . . if you have 
a problem of corrosion, high pres- 
sure, vibration, heat, abrasion . . . 
L-S has the cloth or screen in stock 
to meet your exacting requirements, 
or can precision-weave it to your 
specifications. 

L-S Wire Cloth or Screen insure 
more uniform product quality, higher 
output—lasts longer, cuts downtime 
and replacement costs. The best ac- 
tually costs less .. . Be sure you 
order L-S. 


Write for Condensed Screen 
Reference Catalog 


613 S. Newstead Ave. + St. Louis 10,Mo. 


L-S Cloth and Screens are 
woven from any steel in- 
cluding high-carbon, oil- 
tempered, stainless and 
other alloys; Monel, bronze, 


copper, brass or any metal 
that can be woven into wire. 


SINCE 1856 
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LUDLOW-SAVYLOR 
WIRE CLOTH CoO. 


Sales Offices: 


BIRMINGHAM 
CHICAGO 
PITTSBURGH 
HOUSTON 

LOS ANGELES 


1727 Sixth Ave., No. 
6261 W. Grand Ave. 
Union Trust Bidg. 
5638 Harvey Wilson Dr. 


Star Wire Screen 

& Iron Works, 

2515 San Fernando 

Road. ; 
“4 


Y 
” 





NEW EQUIPMENT .. . 


while the tank is under pres- 
sure. Tank shutdowns during 
periodic relief valve testing are 
thus eliminated—the remaining 
two valves provide ample relief 
capacity for tanks up to 30,000 
gal. in size. 

Manipulation of a handwheel 
positions a revolving disk under 
the valve to be removed. Num- 
bers on the handwheel enable 
correct selection of disk loca- 
tion. Valve construction is 
forged aluminum; manifold port 
size is 4 in. dia.—The Bastian- 
Blessing Co., Chicago, Ill. 189B 


BRIEFS 


Computer-control system meas- 
ures and records process vari- 
ables, and also calculates heat 
rates, efficiencies, power con- 
sumption, etc. for operator 
guidance. System consists of 
a Beckman 123 data proc- 
essor and a Bendix G-15 com- 
puter. — Beckman/Systems 
Div., Anaheim, Calif. 190A 


Drying oven comes with or 
without dehumidifier and in 
different sizes with different 
drawer combinations. Typical 
applications include dehydra- 
tion of pharmaceuticals and 
pre-mold conditioning of plas- 
tics. Temperature range to 
450 F.—Despatch Oven Co., 
Minneapolis, Minn. 190B 


Storage batteries with replace- 
able heat-resistant cells are 
now available for industrial 
applications. Addition or re- 
moval of cells regulates volt- 
age and amperage, and per- 
mits easy maintenance in 
event of cell failure.—Scran- 
ton Cellomatic Battery Corp., 
Archbald, Pa. 190C 


Spray nozzle of improved de- 
sign speeds up removal of 
tenacious materials during 
spray-down of pressure filter 
leaves. The jet provides a 
greater velocity with normal 
flow rates, thus reducing con- 
sumption of cleaning medium. 

Hercules Filter Corp., Haw- 
thorne, N. J. 190D 


Swivel joint features a new de- 
sign that enables interchange- 
ability of packing without line 
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well Model ER Meter with automatic quan- 
tity control shut-off in food processing plant 


Batch it, blend it, or just plain account for it! 


IT’S GOOD BUSINESS TO METER ALL LIQUIDS 


Wherever liquids are stored, mixed or used in Rockwell industrial meters are valuable 
plant operations, you can save time, money and accounting tools. Thousands use them for in- 
improve efficiency with Rockwell industrial plant cost identification purposes, for inventory 
meters. With meters you can batch, blend and control—even to guard plant security. 

control formulas with precision. Handling vola- You can measure most any piped liquid with 
tile liquids, metering provides the safety of a Rockwell meters—oils, liquors, paints, chemical 
closed piping system and guards against solutions—over 50 liquids in all. Use the coupon 
contamination. for full details. 


* ROCKWELL MANUFACTURING CO. = sts—i—<“‘i‘:™SC~™S 
CLIP COUPON— MAIL TODAY! Pittsburgh 8, Pa. 


Gentlemen: 
1 am interested in measuring 


INDUSTRIAL METERS Pipe Size 
Working Pressure. == psi Temperature. OF mo, 
another fine product by & Max. Flow Rate gpm Min. Flow Rate —x 


ROCKWELL cial 


Street iin 


' 





jf (Name of Liquid) 

















City inital i TE 


19] 
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NEW EQUIPMENT... 


SRS removal to provide for mul- 
tiple services. Maximum tem- 

' perature rating is 600 F. at 

200 psi. Sizes range from 3 to 
4 in. — Chiksan Co., Brea, 


Calif. 190E 


Generating plants driven by 
diesel engines are now avail 
able in eight new series hav- 
ing an over-all capacity range 
of 50 to 200 kw.—D. W. Onan 
& Sons, Inc., Minneapolis, 
Minn. 192A 
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Bearing lubricator holds a 
reservoir of grease and auto- 
matically injects it as needed. 
Position of pressure cup sig- 
nals when a refill is neces- 
sary. Price runs $18.25 per 

M&L STILL REBOILER —made of all carbon donta.—Anenae Chemical Ce. 

ta a ACME coda ead TEMA. coacif Cleveland, Ohio. 192B 

AS M.t ind | f 
» 450°F, weight 9500 
89°" length, 1-1/16 


0.0. x 14 B.W.G 


Px ox 


Z er 


Butterfly valves rated for 125 
psi. now come in an expanded 
size range for 4- to 48-in. 
lines. All models surpass 
AWWA specifications.—B-I-F 
Industries Inc., Providence, 
R..1. 192C 


. : Centrifugal blowers feature 
M 4 rs V 1ven us an unusu- : i : 
any years of experience have g airfoil-shaped blades that im- 


ally thorough knowledge of the appropriateness, cleus aieies and. dienes 
adaptability and qualities of fabrication of a wide operation. Sizes of the new 


variety of metals. This accumulated knowledge, line vary from 440 cfm. at 4 
in. H.O to 460,000 cfm. at 16 


coupled with our engineering experience and the ins -diey Sis: a. Othe 
important “extras” in fabrication, is your assur- lisa habia 192D 
ance of practical trouble-free equipment at the 
lowest possible cost. Equipment Cost Indexes .. . 


It is impossible, in a field requiring such wide Sept. Dec. 
diversification, to illustrate, or even list all the wieedle 1958 1958 
products we have been called upon to supply. An Pome ' 931.3 
excellent case in point, however, is the Reboiler ; 
: : a Process Industries 

above. In its fabrication, X-Raying was performed janes... 223.7 
to assure perfect welds. This example is typical of Chemical 232.7 

” Clay products f 217.4 
the “extra’’ care you can expect and get from oa ghia ld | ae 


Manning & Lewis. Paint mfg. ........ 223.1 
° . r Paper mtg. ........ ; 224.2 
Call on us the next time you need equipment. We are eh Ra lala ‘3 «978 


fully qualified to design and fabricate to all codes. Rubber ind. ....... ; 230.6 
Process ind. avg.. , 228.8 





Related Industries 


Elec. power equip... , 236.4 
Mining, milling .... r 234.1 


MENNINIINCI SNM GUESIN | fsistetne’. Bas 
. Steam power : 218.4 
Compiled quarterly by Marshall and Ste- 


ENGINEERING COMPANY vens, Inc. of Ill., Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
Dept. A, 28-42 Ogden Street, Newark, New Jersey 125—6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143—4 for annual 


DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT averages since 1913. 
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News from 
National Carbon Company 


Division of Union Carbide Corporation « 30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 








National Carbon 
representatives expand 
your engineering force 


J. M. BROWN 
SALES ENGINEER 


After graduating from Purdue 
University with a B.S. in Chemical 
Engineering, Brown spent five years 
in the Cleveland Sales Engineering 
Department developing new prod- 
ucts, equipment design, and per- 
forming field installation and main- 
tenance work. 

For the past five years, Jim has 
been working with the chemical in- 
dustry as a field sales engineer on 
the application and use of carbon, 
graphite and “Karbate” impervious 
graphite products. 


New Size Activated 
Carbon Pellets Available 
for Catalyst Support 


4/6 MESH 


A new “Columbia” activated carbon 
grade CXC, which has been desig- 
nated as a catalyst support, is now 
produced in smaller 6/8 mesh pellets. 
The new size pellets have all the 
properties associated with the orig- 
inal 4/6 mesh size such as high 
activity, strong and uniform shape, 
high metal salt pickup, and low ac- 
tive ash. For details, contact National 
Carbon Company, 1300 Lakeside 
Avenue, Cleveland 14, Ohio. 
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“Karbate” Pumps with choice of 
Mechanical Seals assist Seal Standardization 
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“Karbate” pump seal arrang 
“Karbate” impervious graphite pumps 
Type C Model CA are available with either 
NATIONAL CARBON or “Durametallic” 
mechanical seals. The “Durametallic” seal 
arrangement is offered to partially meet 
the trend within chemical plants to stand- 
ardize on one type of mechanical seal for 
rotary equipment. 
NATIONAL CARBON’S design which has 


t with “Dur tallic’ seal 


proved satisfactory for many years is 
standard equipment on Model CA pumps. 
“Durametallic” seals will be supplied as 
optional equipment. 

“Durametallic” seals can be installed on 
any “Karbate” impervious graphite pump 
Type C Model CA now in service by sim- 
ply replacing the standard stationary and 
rotary seal components. 


Carbon “iIntalox” Saddles provide highest 


Ee 


Efficiency and unmatched Corrosion Resistance 
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Carbon. “Intalox” saddles, developed joint- 
ly by National Carbon Company and U.S. 
Stoneware Company, combine the operat- 
ing efficiencies of the “Intalox” design 
with the almost universal corrosion resist- 
ance feature of carbon. These saddles can 
be used in stripping, absorbing, and scrub- 
bing applications where hydrofluoric acid, 
hot alkalis, phosphoric acid, mixtures of 
hydrofluoric-sulfuric and hydrofluoric- 
phosphoric acids are present. Carbon sad- 
dles withstand abrupt temperature changes 


TIONAL 


TRADE-MARK 


without danger of cracking or spalling. 

The above graphs show the higher effi- 
ciency of “Intalox” saddles as compared 
to Raschig rings and Berl saddles. The 
availability of carbon saddles permits the 
designing of smaller scrubbing, stripping 
and absorbing towers for highly corrosive 
applications. Also, capacity of existing 
towers can be increased by using carbon 
“Intalox” saddle packing. For details, con- 
tact National Carbon Company, P.O. Box 
6087, Cleveland 1, Ohio. 


‘National’, ‘‘Columbia’’, ‘‘N’’ and 
Shield Device, ‘‘Karbate’’ and 
“Union Carbide” are registered trade- 
marks of Union Carbide Corporation 


ei ited.) 
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EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


@ GARDNER 
‘# DENYVER 


Pure, oil-free air that won’t taint food, beverages or chemicals . . . won’t 
clog sensitive control instruments . . . won’t foul air-sprayed finishes. 
That’s only one of the benefits when you install the CRX carbon piston 
air compressor. Carbon parts need no oil or water lubrication in the honed 
cylinder. Discharged air is pure and clean. Sizes from 100 to 1410 c.f.m. 
displacement. Write for Bulletin CRC-10. Ask about the smaller CACB 
oil-free compressor. Gardner-Denver Company, Quincy, Illinois. 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Torento 16, Ontario 


No oil taint 


.»»CRX carbon piston compressor 











Why and How of Glass 


GLASS ENGINEERING 
HANDBOOK. By E. B. 
Shand. McGraw-Hill Book 
Co., New York. 484 pages. 
$10. 


Reviewed by A. Paul Lim- 
bach, Union Carbide Plas- 
tics Co., Development Lab- 
oratories, Bound Brook, 
IN. te 


Here’s a compilation of exact- 
ing data which teaches the ‘“‘why” 
and “how” of glass technology. 
“Why” to use glass and “how” 
to use glass are questions often 
asked and this book contains 
many of the answers. 

The book assumes a practical 
approach to the usage of glass, 
with many tables and curves to 
simplify its application. A 
goodly portion is devoted to glass 
technology with detail on com- 
position, properties, chemical re- 
sistance, stress release, glass 
metal seals, strength, stress de- 
termination, radiation, emissiv- 
ity and high energy radiation 
effects. Data is presented on the 
subject of manufacturing toler- 
ances, designing glass objects 
and designing for glass-metal 
combinations. Many new types 
of glass such as photosensitive 
glass, glass ceramics and elec- 
trically conductive glass are in- 
cluded. 

First hand experience is obvi- 
ous in the coverage of applica- 
tions, including glass containers, 
gage glass, laboratory glass, elec- 
tric lamps and electric circuit 
components. An entire section is 
devoted to fibrous glass, its prop- 
erties, and its application. Insu- 
lation, textile fibers and rein- 
forced plastic are covered well 
with charts and data on prop- 
erties. 

It is an excellent reference 
manual for general information 
and should be a valuable tool for 
the applicator or engineer who 
desires to use and capitalize on 
the unique properties of glass. 

However, there are some sug- 
gested improvements. 

There is no description on how 
to observe the strain in glass 
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through the use of a polariscope. 
A description of how to use and 
how to construct a cheap unit 
with a light bulb, a condensing 
lens and two polaroid plates 
would be helpful. 

The use of epoxy and glass 
fibers for reinforced structures 
is growing rapidly. There is ad- 
ditional property information on 
this subject which can be ob- 
tained from industrial sources. 

No mention was made of re- 
flecting glass beads for highway 
marking, glass beads for filler 
and glass balloons for fillers with 
epoxy and other plastic. These 
are all growing and important 
fields. 

There is very little informa- 
tion on optical glass. Areas that 
could be covered briefly are: 
Types of lenses, plano, single 
vision, one piece bifocal, and 
fused bifocal. A little about the 
molding, grinding, and polish- 
ing of these types would also be 
interesting. 


BRIEFLY NOTED 

AIR POLLUTION LABORATORY METH- 
oDS MANUAL. Los Angeles County 
Air Pollution District, 484 S. San 
Pedro St., Los Angeles 13, Calif. 
$12.50. Contains detailed descrip- 
tions of more than 15 methods 
used in laboratory analysis of 
samples collected from atmos- 
phere or specific sources. 


SINGLE-PHASE TRANSFER OF LIQUE- 
FIED GASES. 42 pp. By Robert B. 
Jacobs. Superintendent of Docu- 
ments, U. S. Government Print- 
ing Office, Washington 25, D. C. 
30¢. Presents a general system 
of equations and empirical infor- 
mation required for design of 
long-distance liquified-gas trans- 
fer systems. 


MORE NEW BOOKS 


PROCESSING OF THERMOPLASTIC Ma- 
TERIALS. Edited by Ernest C. 
Bernhardt. Reinhold. $18. 


THE ATOM AND THE ENERGY REVO- 
LUTION. By Norman Lansdell. 
Philosophical Library. $6. 


BIOCHEMICAL PREPARATIONS, VOL. 
6. Carl S. Vestling, Editor-in- 
Chief. Wiley. $5.25. 














Air hoist runs cool 
despite heat and humidity 


Maintenance of processing equipment calls for steam, plus a hoist 
that laughs at constant heat and humidity. That’s why so many 
chemical plants and refineries favor this 14-ton Gardner-Denver 
86-1V10, air hoist (one of our complete line with capacities from 
150 Ib. to two tons). Reasons for this preference for Gardner-Denver 
hoists include: fire-safe, nonsparking operation; they provide a posi- 
tive, steady lift; they possess every other feature required for easy, 
safe load spotting. Write for Bulletin 86-1. 


ss8R: 
Ey 5? EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 
\ 


“(7 GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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DISC-ROLL MILL mt LETTERS: 








No Longer a Teacher 
Sir: 

An error in my biographical 
PRODUCT sketch apparently slipped 
OUTLET through your careful editing of 
my article on “Joint Products 
and Byproducts” (Dec. 29, pp. 
61-62). 

While I have taught summer 
session at MIT (back in 1948), 
I do not now. I hope this letter 
"GYROTOR” i, will remove any surprise on the 

AIR / part of MIT or my present em- 
CLASSIFIER ! / ployer. 





A. F. DERSHOWITZ 
PNEUMATIC General Electric Co. 


PRESSURE Waterford, N. Y. 
CONTROL 


GRINDING 


GRINDING 
DISC OR 
TABLE 


More on Gas Adsorbers 
Sir: 

In your Dec. 15 issue (pp. 72- 
74) is an article entitled, ‘“Ad- 
sorbers Now Open New Sources 
of Gasoline.” This article makes 
some statements that are not 
} — . bat : , factual: 

The Hardinge Dise-Roll Mill is applied to dry grinding of minerals such 1. You state that Parkersburg 
as tale, limestone, coal, phosphate rock, bauxite, clays, celestite, and gypsum. areas * ineseten , 

The Dise-Roll Mill incorporates pneumatic roll-loading. Since the pressure aims on y to recover pentanes- 

plus. This is not true. We use 


on the rolls can be released or increased at will, complete flexibility of 
operation results, The problem of over-loading is eliminated. Also, the the pentanes-plus content as a 


Hardinge ' Gyrotor” Classifier is standard equipment on the Dise-Roll Mill. criterion to show the richness of 
This classifier provides very close control of the finished product over a wide . 
the stream. We have made sev- 


range of sizes, Ask for Bulletin 52-11 a 

eral proposals to various cus- 
tomers to recover LPG as well 
as gasoline. It is not necessary 


to have closed-system regenera- 
EARDINGE [ea 
as ample heat exchange is used 
COMPANY, INCORPORATED to condense the hydrocarbons to 


the proper temperatures. 


YORK, PENNSYLVANIA + 240 ARCH ST. °* Main Office and Works 2. You state that one year is a 
New York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach relatively long operating life for 
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PRO & CON 


C. H. CHILTON 








desiccant. We have in service 
several short-cycle dehydration 
units which have been operating 
in excess of three years without 
noticeable decline in adsorbing 
efficiency. 

3. You state cycle times run- 
ning around 45 min. Our three- 
tower units have cycle times as 
short as 10 min., whereas our 
two-tower units have cycle times 
from 25 to 45 min. 

W. B. ADAIR 
Parkersburg Rig & Reel Co. 
Houston, Tex. 


Who Owns the Blueprints? 
Sir: 

In you July 28 issue (pp. 127- 
130) your headline poses the 
question, “Does Your Employer 
Own Your Knowledge?” On 
page 172 of your Oct. 20 issue, 
the headline is: “THIS KNOWL- 
EDGE ... Belongs to the Em- 
ployer.” 

Contrary to the view that 
Chemical Engineering seems to 
take, I don’t believe that the pro- 
fessional societies, the industry 
or the courts contend that an 
employer owns the knowledge of 
its professional people. In our 
own case the majuor issue in- 
volved “the taking of documents, 
drawings, formulae, and the 
like.” In the cases cited it ap- 
pears the wrongful act gener- 
ally involved a rendition to a 
secondary employer of the prop- 
erty of a precedent employer, yet 
you never mentioned this fact in 
the July 28 issue. 

In your Oct. 20 issue you refer 
to the documents but leave the 
clear impression that such docu- 
ments of an employer represent 
“knowledge” of the employee. 
Actually, this “stolen” material 
was not even the work product 
of the taking ex-employee. En- 
gineering and professional 
knowledge of the employee, as I 
understand it, was only _ in- 
cidentally involved in these par- 
ticular cases. 

As I have read these articles, 
I have been struck with the fact 
that to a great degree they give 
the impression of the big, bad 


For higher 
pumping 


ie gegereena patty ss eet 


efficiency 














Fairbanks-Morse 
5440A Non-Clog Pumps 


Ideal for pumping unscreened liquids 
with large solids in suspension 


e industrial wastes 
@ sanitary sewage disposal 
e industrial processes 


Here is your answer to higher effi- 
ciencies wherever you are pumping 
solids in suspension! 


All-new Fairbanks-Morse 5440A 
Non-Clog Pumps feature quick, easy 
convertibility between any of the 
many vertical and horizontal types. 
Power requirements of the pump are 
always perfectly matched to the 
electrical and mechanical compo- 
nents. Precision-machined centering 
fits assure accurate alignment. Ex- 
clusive F-M bladeless impeller 
design minimizes maintenance by 
preventing clogging from solids and 
stringy material. The 5440A is only 
one of many F-M solids-handling 
pumps designed to meet a broad 
range of requirements. For informa- 
tion, write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, Ill. 


Ask for new 
5440A BULLETIN! 


eeeeeeeseeeeeeeeseeeeeeeeeeeeeee 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





ELECTRIC MOTORS - 
COMPRESSORS - 
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GENERATORS - 


DIESEL, DUAL FUEL AND GAS ENGINES - 


PUMPS 


MAGNETOS + HOME WATER SYSTEMS 





PRO & CON... 


company persecuting the poor, 
innocent engineer. 

All of us agree that it is diffi- 
cult to put into exact wording 
what might be called the stock- 
in-trade knowledge of the engi- 
neer. Yet it is very rare that we 
have anything of the nature of 
betrayals in the engineering pro- 
fession. 

In the case in question, the 
taking of blueprints in consider- 
able quantity from one employer 
to another can hardly be looked 
upon as innocent or unplanned. 
Maybe you would like to write 
another article entitled, ‘Does 
the Employer Own His Own 
Blueprints ?” 

FRANCIS J. CURTIS 
Monsanto Chemical Co. 
St. Louis, Mo. 


» We completely agree with Mr. 
Curtis as to the ethics involved 
, when an engineer knowingly mis- 
) a appropriates an employer’s docu- 
<a ments. We said in our July 28 ar- 
| > ticle, “We do not condone the actions 
) —e j of any employee who deliberately 
| ASK THE ~~ i takes as his own that which belongs 
| re to someone else.” 
~<e ’ We also agree that use of the 
AEROFIN MA ™ word “knowledge” in our Oct. 20 
headline was questionable; our in- 
tent was to convey to the casual 
reader the immediate connection of 
Specify Aerofin and you specify high efficiency, long mn eta cot Pap oo 
service life and low maintenance and service costs. pression that we sided with the 
engineer who had stolen confiden- 
Take advantage of Aerofin’s unequalled experience, ene Tangs One pI 
production facilities, and materials-testing and design However, our interest in this sub- 
research — of Aerofin’s complete engineering service at ject goes far beyond. the ownership 
ak aid tn thd ahh of mere documentary data. The 
the plant and in the neld, important question posed by the 
Monsanto-Miller case was not who 
owned the 102 documents in ques- 
tion; it was the extent to which 
Miller could apply to everyday en- 
gineering practice the knowledge 
that he carried forever in his mind. 
Judge Christensen’s decision, 
which we studied carefully from 
beginning to end and reported in 
our June 2 issue (p. 43), up- 
held Monsanto’s employee contract 
which forever forbids Monsanto 
employees from disclosing or using 


° 1 ° Monsanto’s trade secrets and con- 
Aerofin units do the job fidential know-how. Even informa- 


Better, Faster, Cheaper tion acquired via observation and 
conversation, whether carried in 


the mind or on paper, was included. 

Furthermore, the judgment 
against Miller (reported in our 
Aug. 25 issue, p. 51) enjoined 
Miller “permanently and perpetu- 
ally” from using confidential Mon- 
Aerofin is sold only by manufacturers of santo information as the basis for 
fan-system apparatus. List on request, exercise of engineering judgment 





* Aerofin makes extended heat surface exclusively 
— not as a by-product, not as a side-line. 


101 Greenway Ave 
Syracuse 1, N. Y 
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your choice 


of six sizes... 


Stokes Conical-Shaped 
Rotating Vacuum Dryers 


As part of the extensive line of vacuum drying 
equipment offered by Stokes, this rotating cone 
dryer is available in six sizes. Built to Stokes’ high 
vacuum standards, they are especially suited for 
those materials which require the tumbling action 
and/or the charging and discharging features 
offered by this type of dryer. 


Stokes conical-shaped dryers are double-walled, 
and include provisions for steam or hot water heat- 
ing. The interior surfaces can be supplied in carbon 
steel or in 304 or 316 stainless steel for use with 
corrosive products. The large, full-opening charg- 
ing inlet is provided with a quick-acting hinged 
cover. The discharge port features a self-wiping 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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vacuum-tight valve, worm-gear actuated. Every 
drum is vacuum tested by mass spectrometer. 


STANDARD SIZES 
(special sizes and materials available) 


Model No. 159-1 159-2 159-3 159-4 159-5 159-6 
Working Cap.* 3 10 25 75 100 150 
1,750 2,400 3,200 7,700 11,500 12,700 


*In cubic feet—normal working capacity is 65% of total volume 








Approx. Wt. 





Call on Stokes Engineering Advisory Service for 
complete information and application data on 
these and other Stokes vacuum dryers as applied 
to your own production requirements. 





D. R. SPERRY & CO., 


George 8, Tarbox 808 Nepperhan Ave. 


SPERRY 


Kaul 
low cost Sa , 
answer 

to all your 


FILTRATION PROBLEMS 


Consider all the money-saving aspects of a Sperry Filter Press. 
These include low initial cost .. . nominal installation ... minimum 
maintenance . . . low depreciation . . 
that extends through many years of trouble-free performance. 

However complex your filtration problems may be, these 
economies are basic to the solution. 

You can avail your plant to the economies of a Sperry Filter 
Press,custom-engineered to meet your particular requirements for 
flow rate, cake build-up, washing, extraction, thickening, etc. 
Variations are provided, offering center, side or corner feed; open 
or closed delivery; simple or thorough washing; high or low 
temperature control. Plates may be had in aluminum, wood, iron, 
bronze, stainless steel, lead, rubber, nickel or any other special 
materials to meet your requirements. Any filter media can be used 

. cloth, synthetics, wire screen . .. paper. Labor-saving plate 
shifting devices and semi-automatic closing attachments are 
adaptable for any model . . . to increase production, minimize 
operation hazards and reduce wear and tear. 


FOR A LOW-COST ANSWER TO YOUR FILTRATION 
PROBLEMS, SEE THIS SPERRY CATALOG... 

an up-to-date fully illustrated reference manual of 
erection, operating, design and construction data and 
specifications. Mail coupon for your free copy today. 


eres rar gee On eae ene eae 


BATAVIA, ILLINOIS | ™ ™ SERERY fine ANY 


© Send Free Sperry Catalog 


Sales Representatives (0 Have your Representative Contact us 


Yonkers, N. Y. Name 


. and an economy of operation 


i 





B. M, Pilhashy, 833 Merchants Ex. Bldg., 
San Francisco, Cal. 


Alldredge & McCabe 847 E. 17th Ave. 
Denver, Colorado 


Texas Chemical Eng. Co. 
4101 San Jacinto, Houston, Texas i 





Company. 


Address. 





City. State 





CE-6 


Coe ee ce ce ee ee es es oe os ee 


eee 





PRO & CON... 


in the design, engineering or con- 
struction of an elemental phos- 
phorus plant or any part thereof. 
This restriction, which applies even 
to evaluation of designs or data in- 
dependently conceived. or presented 
to him by a client or employer, vir- 
tually bars Miller for life from 
engineering practice in the field of 
phosphorus manufacture. 

This court action in the Mon- 
santo case certainly goes beyond 
the simple question of who owns 
the blueprints. Mr. Curtis, in his 
letter, does not dwell on the bigger 
question. 

Finally, we accept as a signal 
compliment Mr. Curtis’ impression 
that we are championing the rights 
of the individual engineer. Some 
business and professional publica- 
tions are criticized by their readers 
as being mere mouthpieces for big 
corporations.—ED. 


On Professional Worth 
Sir: 

An article in your Dec. 1 issue 
(pp. 127-128) dealt with govern- 
ment rulings concerning profes- 
sional employees, particularly as 
these people are affected by the 
overtime provisions of the Fair 
Labcr Standards Act. 

The general staff consensus 
here at ACS headquarters 
laments the fact that any salary 
must be included in the defini- 
tion of professional workers, 
particularly since the present 
provisions exclude doctors and 
lawyers. 

Davip A. H. ROETHEL 
American Chemical Society 
Washington, D. C. 


Bare and Installed Costs 
Sir: 

In regard to “Bare vs. In- 
stalled Costs” (Oct. 20, pp. 214- 
215), we would like to have both 
—that is, the cost of equipment 
fob. or delivered and the cost 
of installation, separately. We 
have quite a lot of reliable data 
on the cost of equipment and ma- 
terials, but very little on installa- 
tion costs. 

We find a great deal of useful 
cost information in Chemical 
Engineering and hope it will 
continue. 

BENNETT FISHER 
Dorr-Oliver Inc. 
Stamford, Conn. 
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The best single answer to most corrosion 
problems-/arpenter Stainless No. 20* 


Carpenter Stainless No. 20 is your lowest cost way 
to control the most severe corrosive conditions. It’s 
available in sheet, plate, bar, forging billets, forg- 
ings, tubing and pipe through your local distributor. 
And Carpenter Stainless No. 20 simplifies inventory 
problems. You don’t need duplicate stocks of 
other products . . . one stock of Carpenter Stainless 
No. 20 will put an end to most corrosion problems. 
Order now from the ‘‘House of Corrosion Control’. 
Complete technical data and job performance re- 
ports are yours for the asking. Write on your 
company letterhead to The Carpenter Steel Com- 
pany, Alloy Tube Division, Union, N. J. 





your master key 
to cost-saving 
corrosion control 


stainless no. 20 






available through representatives and distributors in over 40 cities... coast to coast 
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Key: @ Corrosion rate less than2mpy X Corrosion rate greater than 50mpy 
O Corrosion rate Jess than 20 mpy_  (@) Avoid chlorides 
(_] Corrosion rate from 20 to 50 mpy (f) Acid free 
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NO. 2 OF A SERIES 


RECIRCULATION MAY BE KEY TO 
FUTURE GROWTH OF CHEMICAL 
AND INDUSTRIAL PROCESSES 


How much water do you need to make: 
a ton of steel? a ton of synthetic rubber? 
a ton of bromine? a barrel of beer? 


These are not empty questions. They 
point to a critical problem which con- 
fronts management today in its plans for 
tomorrow. It is more critical than most 
of us realize ... for industry today uses as 
much water as all other users. 


Industry's Needs in 1975 


Water is vital for chemical and industrial 
growth. By 1975, industry will require 
215 billions of gallons daily. That is a 
100% increase over our current indus- 
trial consumption... more than we cur- 
rently consume for all uses combined. 


Competing for this water will be irriga- 
tion farmers and the general public. Their 
combined needs by 1975 will be up 40 bil- 
lion gallons a day... possibly even more. 


What is the Supply Picture 


More than 40% of the communities in the 
United States already have a critical water 
supply problem. Yet, to meet the 1975 
needs, our supply must be expanded by 
50%, at an estimated cost of $50 billion. 


Indications are that industry is going to 
have to bear its part of this cost. Certain 
communities are already moving to place 
flat water rates on all users... regardless 
of the volume used. Other groups are 
demanding a national water policy with 
full Federal Government regulation of 
natural sources. 


Chemical Industry's Stake 


Shortage of water can be a most serious 
threat to the expansion hopes of the chem- 
ical industry. A glance at the following 
tableshows why. You need approximately: 


20,800 tons of water per ton of Bromine 
2500" " " " " " Synthetic rubber 
a eee Viscose rayon 
iad Newsprint 
anal Smokeless powder 
gfe Coke from coal 


While process refinements may be able 
to reduce slightly the amount of water 
needed for each product, the gains will 
be minor. 


Difference Between 
Use and Consumption 


This is best illustrated by the water 
needed to make a ton of steel. The indus- 
trial average is 65,000 gallons (271 tons). 
In the past, 65,000 gallons of water 
flowed out of a river through the steel 
mill and back into the river again for 
each ton of steel made. In this case, use 
and consumption are one and the same 
thing. 


On the west coast, a large steel mill now 
requires only 1,100 gallons of makeup 
for each ton of steel produced. This steel 
mill has its own recirculation system 
which holds several million gallons of 
water. 


This water is recirculated at a rate equal 
to 65,000 gallons per ton of steel pro- 
duced. The only water consumed is that 
lost due to evaporation or through leak- 
age. Thus, net consumption has been 
reduced to 1,100 gallons. 


Two Bulletins Available 


One of the most important pieces of 
equipment in a recirculation system is a 
filter. Where high quality process water 
is needed, diatomite filters will provide 
an effluent second only to distilled water. 
Bulletin 651, released by the R. P. Adams 
Company, Inc., 507 E. Park Drive, Buffalo 
17, N.Y., covers this type of industrial 
water filter. 


A second publication, Bulletin 909, covers 
an Automatic Water Filter which is 
frequently used in recirculation systems 
where the water is used for less critical 
res This bulletin is also avail- 
able on request from the R. P. Adams 
Company at the above address. 


By the way, it takes almost two tons of 
water to brew a barrel of beer. 


CONSERVE WATER, OUR MOST VALUABLE NATURAL RESOURCE 
PTE eee 


R. P. ADAMS COMPANY, INC. 
507 E. PARK DRIVE 
BUFFALO 17, NEW YORK 


mm © have a problem involving liquid filtration, Ask your local representative to call on us. 
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Contents of This Issue 


Chemicals & materials. . 
Construction materials. . 
Electrical & Mechanical 
equipment 
Handling & Packaging. . 
Heating & Cooling 
Instruments & Controls. . 
Mechanical equipment. . 
Pipe, fittings, valves. 
Process equipment 
Pumps, blowers, compres- 
sors 
Services & processes. 














Chemicals 








Acetonitrile Detailed information 
on acetonitrile as an extractive 
distillation solvent along with in- 
formation on azeotropic mixtures 
of acetonitrile is available. 

121 *Union Carbide Chemicals Co. 


Activated Carbons A complete line 
for every purpose; design & pre- 
fabricate complete purification, 
separation & recovery systems to 
meet your needs. Literature. 

R210 *Barnebey-Cheney 








3 p. technical data sheet 
describes Cellolyn 604, a short-oil 
alkyd compatible with company’s 
Parlon chlorinated rubber. Com- 
— is for metal finishes. 

202A Hercules Powder Co. 





Services or specifications 
on any alumina products are avail- 
able. A copy of a new technical 
brochure on Aluminas is offered. 
Send for your copy. 

63 *Kaiser Aluminum & Chemicals 


Aromatics A_ Specifications File 
containing valuable information on 
high purity aromatics is now avail- 
able on request. Facts on benzene, 
toluene & xylenes 
97 *Delhi-Taylor Oil Corp. 


Borohydride Complete informa- 
tion MHI sodium borohydride & 
potassium borohydride is now avail- 
able. Alcohols, Amines, etc. respond 
to borohydride treatment. 

85 *Metal Hydrides Incorporated. 


Butyl Rubber 12 p. Bulletin 105-1 
reports on a study of various anti- 
ozonants, antioxidants. sunproofing 
waxes and their possible improve- 
ment of butvl’s ozone resistance. 

Thiokol Chemical Corp. 


Butyl Rubber 8 p. Bulletin 102-1 
reports on how well butyl stood up 
in tests with a number of commer- 
cial fire-resistant hydraulic fluids 
including phosphate esters. 

2C Thiokol Chemical Corp. 
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Carbon Pellets...... New size activated 
Carbon Pellets are available for 
catalyst support. Produced 
smaller 6/8 mesh pellets. Further 
details offered. 

3a *National Carbon Co. 


Carbon Saddles...... withstand abrupt 
temperature changes without dan- 
ger of cracking or spalling. Can be 
used in po er absorbing & 
scrubbing applications. Details. 
193b *National Carbon Co. 


Chemical Milling...... has been applied 
successfully on a mass production 
basis to aluminum, magnesium, ti- 
tanium, mag-thorium, Iconels, 
Monels & steel super alloys. 
99-100e *U. S. Industrial Chem. Co. 


Chemicals...... Samples & technical 
literature on allyl alcohol, allyl 
chloride, bisphenol A, dimethyl 
ketone, epichlorohydrin, ethyl amyl 
ketone, etc. available. 

Cover *Shell Chemical Corp. 


Chemicals, Organic...... 4 p. listing of 
specifications covers company’s 
dimer acid, azelaic acid, pelargonic, 
capric and caprylic acids, plasti- 
cizers, textile chemicals. 

0 Emery Industries Inc. 

















Chemicals, Research...... New edition 
of the catalog, “Research Chem- 
icals From Dow,” lists more than 
250 compounds that may be used in 
new product development work. 
203B Dow Chemical Co. 


Fluorine...... 24-p. booklet “Handling 
Fluorine and Fluorine Compounds 
With Inco Nickel Alloys” describes 
handling problems in generation, 
use and disposal. 
203C International Nickel Co. 








Furfural...... in wide use as a selective 
solvent. Effective in separation of 
organic sulfur compounds, or heavy 
metal complexes from petroleum 
fractions. Bul. 203-A. 

81 *The Quaker Oats Co., Chem. Dept. 


Grease...... Rykon grease has a unique 
non-soav, organic thickener. Re- 
sists chemical action & has anti- 
rust properties. Unique vroperties 
make it multi-pu e. Facts. 

16 *Standard Oil Co. (Indiana) 








* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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¢ LAYTON MARK 


f ~—- Petro? Hydro; Mark® 





feature for feature 
are SUPERIOR 


ye cea Sa 
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MADE TO AAR STANDARD DESIGN— 
Another quality feature of these C M 
Unions (and one which C M pioneered 
in the industry) is that these forged 
steel unions are made to the only accepted 
standard design—the standard of the 
Association of American Railroads. 
This means that with Petro®, Hydro®, 
and Mark® Unions, you have complete 
interchangeability, part for part, with all 
other AAR designed unions. Standard- 
ize on Clayton Mark AAR Unions for 
greater flexibility and minimum 
inventory. 








Specify the brand—CLAYTON MARK! 
Petro®, Hydro®, Mark® 


Write today for free booklet “What makes a good union?’’... 


CLAYTON MARK & COMPANY 


1900 Dempster Avenue «Evanston, Illinois 
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As the Northwest Indians told their 


story with totem poles, Peerless Pump 

MN l dramatizes theirs in terms of outstand- 
ing performance. An example is the 

Peerless vertical industrial service 

pump. Versatile and economical, these 

pumps offer excellent head-capacity 

characteristics, plus other measurable 

advantages such as: advanced vertical 

turbine design for peak efficiency, 


- _ . designed-in flexibility for adaptation to 
future system requirements, vertical 
pump-motor design for maximum utili- 
zation of floor space. Available in 
water and process liquid handling 
types, the Peerless vertical industrial 
service pump can be applied to all 
installations where liquids are to be 
transferred from short settings. 

WRITE FOR BULLETIN NO. B-505 


Putting ldeas to Work 

top FOOD MACHINERY AND CHEMICAL CORPORATION 
Peerless Pump Division 

FOOD MACHINERY Piants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 


AND CHEMICAL 
ILL (a) Offices: New York; Cleveland; Chicago; St. Louis; San Francisco; Atlanta; Plainview; Lubbock; Phoenix; 


Albuquerque; Los Angeles; Fresno. Distributors in Principal Cities. Consult your telephone directory. 
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IN HEATING EQUIPMENT 
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IRON STEAM HEAT 
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MAINTENANCE-FREE 
SERVICE ON ALL 





TYPES OF GRID 
EQUIPMENT 


YOU INSTALL === 


AST 


RANSFER SURFACE 


You once and for all eliminate in- 
ternal electrolytic corrosion because 
all metals in GRID Cast Iron Steam 
Heat Transfer Surface that are in con- 
tact with steam are similar . . . not 
2 or 3 different metals that promote 
corrosion to cause leaks and break- 
downs. GRID Cast Iron Steam Heat 
Transfer Surface also eliminates ex- 
ternal corrosion because its cast iron 
construction resists acid fumes in the 
air. When corrosion in heat transfer 
equipment ends, maintenance ends 

. it’s as simple as that, no mystery, 
no magic, no “sales” talk. Your heat- 
ing problems are no longer problems 

. you do away with high mainte- 
nance costs, repair work and the 
nuisance of leaky heating equipment. 


GRID Cast Iron construction elimi- 
nates the use of reducing valves 
where high steam pressures are 
used. It is designed to withstand 
steam pressures up to 250 P.S.I. 
. 450° temperature. GRID Cast 
Iron Steam Heat Transfer Surface 
does away with replacement costs 
because GRID is built te last for 
years . . . operating successfully 
without maintenance in ‘many 
plants since 1929. Sounds worth 
looking into? Then get the com- 
plete story today . . . learn why 
the leading chemical plants have 
installed GRID equipment. 


Send for the complete story 
on GRID Unit Heaters, GRID 
Blast Heaters, and GRID Ra- 
diation for chemical plant use 

. It is contained in GRID 
Products Catalog No. 956. 
Write today for your copy. 


D. J. MURRAY 
MANUFACTURING CO. 
WAUSAU ® WISCONSIN 


GRID BLAST HEATERS 
Shown in fan assembly . . . rugged, 
strong and economical heat transfer 
surface designed for the tough job 

. for low and high steam pressures 
. requires less labor for installation 
and less cubical space. 


GRID RADIATION 


Designed for tough applications in 
conjunction with high steam pressure 
systems, GRID Radiators eliminate the 
use of pressure reducing valves . . . 
will withstand steam pressures up to 
250 P.S.1. . . . adaptable for factory, 
shop offices, store rooms, laboratories, 
etc. 


Manufacturers Since 1883 





LITERATURE .. . 





Latex, Polystyrene 4 p. bulletin de- 
scribes Dow Latex 586, an improved 
polystyrene latex for ‘various a 
tics and coatings uses. Detai 
physical properties, ap ination. 
208A w Chemical Co. 





Lubricants The Management Prac- 
tices book is now available. This 
guide to organized lubrication dis- 
cusses methods that help raise 
ee, extend parts life. 

163 *The Texas Company 


Mineral Oil Bulletin 101 outlines 
application data on 
Atomol, highly refined white oil 
that resists clouding and discolor- 
ation in atomic shielding windows. 
208B L. Sonneborn Sons, Inc. 


Molybdenum Hexacarbonyl 
new bulletins describe properties 
of: molybdenum  hexacarbony]l, 
tungsten hexacarbonyl, tungsten 
hexachloride. 
208C Climax Molybdenum Co. 


Nitrogen Tetroxide available in 
125-cylinders or in tonnage quan- 
tities. Details on Nitrogen Tetrox- 
ide as a reactant & tech. assistance 
on your proposed a ig 
49 *Allied Chemic Nitrogen Div. 


Petrochemicals Complete informa- 
tion on Ethyl Acetate including 
Specification sheets and product 
description bulletin is now avail- 
able on request. 
1 *Enjay Company, Inc. 

















Phenolic Resin 5 p. service bul- 
letin 305 describes a new heat-reac- 
tive phenolic resin, Durez 19428. 
Describes how it is used in neo- 
prene cement solvents. 
208D Durez Plastics Div. 


Phosphoric Acid Safety Data Sheet 
Properties & safe-handling 
practices have been compiled in a 
14-page reference booklet. Covers 
fire fighting, employee safety, etc. 
99-100c *U. S. Industrial Chem. Co. 


Platinum Catalysts Highest levels 
of purity in production of high- 
purity chemicals, vitamins & biot- 
ics. World’s largest facilities at 
your service. Brochure. 

8-9c *Engelhard Industries, Chem. Div. 











Polyester Molding Compound p. 
folder furnishes technical informa- 
tion on Thermafiow 105, a new 
glass-reinforced polyester molding 
compound. 
208E Atlas Powder Co. 

Polyethylene in Radioisotope Labs 
Polyethylene’s properties of radia- 
tion-resistance, chemical inertness 
& physical toughness are proving 
invaluable in Radioisotope Labs. 
99-100b *U. S. Industrial Chem. Co. 


Polyurethane Elastomer R 
booklet describes Disogrin, com- 
pany’s polyurethane elastomer. In- 
cludes physical, chemical, elec- 
trical, other technical data. 
208F Disogrin Industries, Inc. 


Protective Coatings 4 Bulletin 
100 simplifies selection of coatings 
according to service requirements. 
Corrosive conditions are broken 
down into 4 classifications. 

Carboline Co. 


Series of 4 p. folders de- 
scribes the physical properties of 
54 grades of resin now in commer- 
cial use in the manufacture of 


’ Shawinigan Resins Corp. 

















* From advertisement, this issue 
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Silicone Intermediates 12 p. data 
sheet describes four silicone inter- 
mediates sold as liquids: XR-820, 
XR-322, XR-830 and A-183. They 
improve plastics’ resistance. 

Union Carbide Corp. 


Silicone Rubber Room tempera- 
ture vulcanizing silicone rubber is 
described in CDS 170. Compound 
is for electrical potting and en- 
capsulating. 
209B 





General Electric Co. 





Sodium Coolant A study is being 
made to investigate the technical 
feasibility of using the radioactive 
sodium coolant for industrial 
radiation processing. 
99-100f *U.S. Industrial Chem. Co. 


Sodium Dispersions New products 
& processes possible through de- 
velopment of finely-divided sodium 
techniques. Details on syntheses 
possible with organosodium. 
99-100a *U. S. Industrial Chem. Co. 


Urethanes 3 p. bulletin TIB No. 
13-F5 describes a spot test for dif- 
ferentiating polyester from poly- 
ether based urethane polymers. 
Test takes one minute. 

Mobay Chemical Co. 


20 p. booklet “Zein—A 
Versatile Protein for Industry” 
gives examples of industrial appli- 
cations of company’s Argo Grand 


Zein G200. 
209D Corn Products Sales Co. 


Zirconium Valve Stems prove ideal 
for acid service. Valves used in all 
concentrations of hydrochloric & 
sulfuric acids, raffinate, acidified 
hexone, etc. 
99-100d *U. S. Industrial Chem. Co. 

















Construction Materials 





Alloys, Nickel & Monel Booklet 
“The Resistance of Nickels and 
Its Alloys to Caustic Alkalies” 
gives complete technical data & 
service records. 

*International Nickel Co. 


Anode Hook The titanium anode 
hook offers important advantages 
in highly corrosive plating applica- 
tions. Technical Data Sheet & ap- 
plication information available. 

46 *Mallory-Sharon Metals Corp. 


Cast Alloys Chart contains 55 of 
the more widely used cast alloys 
in the carbon, low alloy and stain- 
less steel groups; also nickel and 
monel. Composition, properties. 

9 Lebanon Steel Foundry 


A complete brochure, 

“Foundry Work-Steels, Alloys and 

Non-Ferrous” is now available. 

Producers of CF4 stainless steel 
castings. 

R215 *Service Foundry Div., Avondale 














Coating, Tape Polyken protective 
tape coating...elastic, inert, non- 
drying...offering stable protection 
under the most severe chemical 
conditions. 
179 *The Kendall Company 


Coatings, Protective Niphos is a 
corrosion-resistant protective coat- 
ing for all mild steel. The advan- 
tages & applications of Niphos are 
outlined in a brochure. 
209F Tube Reducing Corp. 
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PROPANE-AIR MIXING SYSTEMS 
LOTUT-} (olaati —aleiial-%-la-1em(elm—tt-laleloh Mert) 


Principal Components of Eclipse Standby System 


1. Consta-Mix Valve 

2. Gas Booster 

3. Zero Governor 

4. Locktite Safety Valve 
5. Pressure Switches 


Eclipse Consta- 

Mix proportioning 

valve and gas booster 
are the heart of every 
packaged standby system. 


Single source responsibility — providing a complete 
propane-air standby- system custom-engineered to your 
specific requirements —is your best choice in the long run. 
If your system is in the 1,000,000 to 8,000,000 Bru/hr 
range, there is an Eclipse Consta-Mix machine to give 
you efficient, trouble-free service, insuring lowest over-all 


cost. Diluter systems available for larger capacities. 


More than 30 years’ experience with gas-mixing 
equipment insures that every component of the Eclipse 
Consta-Mix machine will provide long service, require 
minimum maintenance. The air-propane mixture de- 
livered is independent of fluctuations in gas pressure or 
changes in output demand. Combustion is constant 


whether demand is for one or several burners. 
ECLIPSE FUEL ENGINEERING CO, “zu 


1121 Buchanan Street, Rockford, Illinois 
EXPORT: Ad. Auriema, Inc., 85 Broad St., New York 4, N.Y. 


INDUSTRIAL | | 
| COMBUSTION DIVISION 


aaa. 
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| STEEL PLATE 
STAINLESS STEEL 
STAINLESS CLAD 
PLATES 
T-1 STEEL AND 


OTHER STEEL 
_ ALLOYS 


NICKEL-CLAD 
ALUMINUM 
ETC. 


HAMMOND 
TANKS 


FIELD ERECTED 
TANKS 
AND VESSELS 

_ FOR 
LIQUIDS, GASSES 
VAPORS 

, AND 

STORAGE OF 


PLAYE FABRICATION DRY MATERIALS 


FIRE PROTECTION 
{VD WATER SUPPLY 





HAMMOND 
IRON WORKS | Seles 
offices 


WARREN, BRISTOL 
and PITTSBURGH, PA. 
PROVO, UTAH + CASPER. WYO.) 
BIRMINGHAM, ALA. - 
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Corrosion Data New 40-page book- 
let gives many charts and graphs 
tnat show penetration raies tor 
the manufacturer’s alioys in over 
250 different corrosives. 
210A Haynes Stellite Co. 





Fabricating Any type & size 0: 
plate work including heavy wali 
pressure vessels for tne petroleum, 
chemical, paper & other industries. 
Booklet describes facilities. 

22-23 *U. S. Steel, Amer. Bridge Div. 








Filter Aids Celite, the diatomite 
filter aii with a wide range of 
grades. Features fast flow rates 
plus lower wet density. Covers 
more filter surface per lb. Details. 
30-31 * Johns-Manville 


Gaskets Folder AD-104 outlines 
the spiral wound guardian gaskets 
for high temperatures & pressures 
against steam, oils, gases, liquids, 
etc. For pressures to 2500 psi. 

109 “The Garlock Packing Co. 


Insulation Calsilite is a molded 
calcium silicate insulation that ab- 
sorbs moisture without disintegra- 
tion & dries out without loss of 
efficiency. Details. 

*The Rubberoid. Co. 


Lead...... is one of the most efficient & 
economical protection materials 
against many acids. The Lead 
Handbook for the chemical process 
industries is offered. Bul. 162. 

181 *Federated Metals Div. of ASARCO 


Nickel Copper Alloy Complete 
technical data and service records 
are available. Aliso, ‘‘The Resistance 
of Nickel and Its Alloys to Caustic 
Alkalies.” 

175 *The International Nickel Co., Inc. 

















Refractories There is a wide range 
of products, each with a combina- 
tion of properties. A copy of “Super 
Refractories by Carborundum” is 
now available. 

18 *The Carborundum Co. 


Stainless Steel Stainless No. 20 is 
available in sheet, plate, bar, forg- 
ing billets, forgings, tubing & pipe. 
Complete technical data & job 
performance reports offered. 

01 “The Carpenter Steel Co. 


Synthetic Rubbers “Elastomers in 
“Industry” gives information about 
the properties & many industrial 
uses of neoprene and Hypalon. The 
right product for your application. 

165 *E. I. du Pont de Nemours & Co. 


Wire Cloth & Screen resists dis- 
tortion, corrosion, heat & pressure. 
Condensed Screen Reference Cata- 
log gives specifications and other 
details. 

190 *Ludlow-Saylor Wire Cloth Co. 














Electrical & Mechanical 





Couplings Bulletin QSR 58 de- 
scribes an extensive line of Quick- 
Seal couplings for hydraulic and 
pneumatic applications. Flow data 
and pressure data included. 
210B Titeflex Inc. 


Drives, Poly-V feature a_ single 
unit, V-ribbed belt. Bulletin M141 
gives complete information on 
Poly-V Belts to meet every heavy 
duty power requirement. 

118 *Raybestos-Manhattan, Inc. 
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how to 
keep a 


guppy 
happy 


Your pet fish—or your friends 
downstream will breathe easier 
and longer if activated charcoal 
keeps the water pure. Reducing 
stream pollution can often pay 
its way in profitable recovery of 
waste products, in better public 
relations. Well worth looking into. 


how to 
smell 
no evil 


Some people wear gas masks 
(containing activated charcoal). 
Others breathe air freshened with 
activated charcoal air purifiers. 
They (the people) work better, 
more safely. You save money by 
recirculating warmed or cooled 
air instead of blowing it away. 
Suggest you ask your plant or con- 
sulting engineers about it. 


activated carbon 





We supply a complete line of acti- 
vated carbons for every purpose; 
design and prefabricate complete 
purification, separation, and re- 
covery systems to meet your par- 
ticular needs. Write for literature 
and recommendations on your 
specific application. Barnebey- 
Cheney, Columbus 19, Ohio. 


Barnebey 
heney 
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Try your TWX or telephone the next time you need pipe 
flanges in a hurry. Phoenix will get them into your hands 
quickly without order processing red tape and delays. 
All popular types and sizes are available for immediate 
shipment from Catasauqua, Pa. in the East and from 
Joliet, Ill. in the Midwest by air, truck, rail or water. 
You never have to worry about uniform quality because 
Phoenix is an old hand at forging and machining the best 
flanges you can buy. When speedy handling is essential, 


or you need answers quickly, or you require special 
service of any type, get in touch with Phoenix. You will 
like doing business with the alert, fast-moving Phoenix 


organization. 


Write for free 36-page pocket-size book- ie meme 
let containing useful data on flanges. u 
It is one of the handiest booklets avail- ee 


able for quick, easy reference. 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 
PHOENIX MANUFACTURING COMPANY 


DIVISION—UNION TANK CAR COMPANY 
CATASAUQUA, PA. « JOLIET, ILL. > FOUNDED 1882 
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PHOENIX DIVISIONS: 
DIVISION, HORSESHOE PRODUCTS DIVISION, FABRICATING REBAR DIVISION 


FLANGE AND FORGING DIVISION, STEEL MILL 
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...in dry 


dust control ~ 


HIGH EFFICIENCY 


DUCLONES' 


assure maximum recovery 
at lowest cost 


DUCLONES—Ducon high efficiency cy- 
clones—are designed and constructed for 
high recovery efficiency and low gas resist- 
ance. Their sturdy construction assures 
long, continuous service with a minimum 
of maintenance. 

The exceptional performance of Duclone 
collectors is the result of these 6 unique 
features: 


. Small Diameter produces high efficiency 

. Helical Roof provides a turbulence-free 
path for the entering gas stream 

. Steep Cone improves dust separation 

. Dust Trap assures efficient dust removal 
from the cone 

. Vortex Shield prevents re-entrainment 
of dust in upward gas vortex 

. Scroll Outlet provides a low resistance 
clean gas outlet 


send for Bulletin C-958. 


the 
name in 
DUst 
CONtro! 


DUCON comme. 


147 EAST SECOND STREET + MINEOLA, L.I., NEW VORK 
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Electric Motors A new 16-page 
catalog covers a wide range of prac- 
tical information on how to get the 
most from your electric motors. 
Send for your copy. 

TL237 *Revco Incorporated 


Enclosure, Spin Top Bulletin 9990 
gives details on enclosures for re- 
versing & non-reversing across- 
the-line starters & combination 


starters. 
*Square D Company 


High - performance, preci- 
sion gears from less than one in. 
to over 200 in. in diameter and with 
tooth-to-tooth accuracies of 0.0002 
in. are topic of Bulletin 6430. 
212A General Electric 


Lighting Fixtures New explosion- 
proof Mercury Vapor lighting fix- 
tures offer security in hazardous 
locations. Catalog sheet outlines 


all the features. 
56 *Crouse-Hinds Co. 


Super Seal motor design is 
completely unaffected by moisture, 
dust, dirt, oil, acids & alkalies. 
Available in any integral horse- 
power size. Data available. 

35-38 *Allis Chalmer Mfg. Co. 


Transformers Catalog contains 
complete information on manufac- 
turer’s line of dry and liquid-filled 
transformers. Valuable data, draw- 
ings and photographs. 
212B Marcus Transformer Co. 


Turbines, Solid-Wheel feature a 
single-piece wheel which is vir- 
tually indestructible. Range in 
capacity from 50 to 240 HP. Details 
in bulletin S-116. 

40 *The Terry Steam Turbine Co. 























Handling & Packaging 





Conveyors New handbook is avail- 
able as a reference book for engi- 
neers using conveyors to solve unit 
load handling problems. Deals 
with roller gravity conveyors. 

12C Lamson Corp. 


Conveyors, Vertical Bulletin 205 
describes the Combing vertical con- 
veyor, which is a method of tying 
horizontal floor conveyors on sev- 
eral floors together. 





Lamson Corp. 





Bulletin describes crane- 
suspended vacuum lifters for lift- 
ing and moving steel and non- 
ferrous plates. Unit has maximum 
of 8,000 lb. lifting power. 

F. J. Littell Machine Co. 


for transferring radioactive 
process wastes. Designed in stain- 
less for its ability to withstand 
either basic or acidic liquid wastes 
without serious corrosion. 
212F *Graver Tank & Mfg. Co., Inc. 


Pallet Truck Bulletin 587 gives 
complete engineering data and 
specifications on features of the all- 
new Model PXG electric pallet lo- 
lift truck. Lift is 4 in. 
212G Barrett-Cravens Co. 











Stackers Complete specifications 
and operating characteristics and 
advantages of four high-lift, bat- 
tery-powered hand trucks are the 
topic of a new brochure. 
212H Clark Equipment Co. 
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GET MORE OUT OF YOUR 
SPRAYING EQUIPMENT 
WITH LESS POWER 


For spraying, washing, rinsing 
and cooling, Yarway Spray 
Nozzles will improve the 
efficiency of your spray 
equipment. 


There are no internal vanes 
or other restrictions to clog 
vr hinder the flow. 


Cast bronze Involute-type 
(Bar stock also available) 


Bar stock Fan-spray-type 


Yarway Spray Nozzles are 
available in two types— 

the Yarway Involute producing 
fine hollow cone spray with 
minimum energy loss, and the 
Yarway Fan-spray for flat 
fan-shaped spray with time- 
saving slicing action for cleaning. 


Ask for a free copy— 
Bulletin N-618. 


YARNALL-WARING COMPANY 
137 Mermaid Avenue 
Philadelphia 18, Pa. 
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THERE'S A BOTTLENECK IN 
OUR VARNISH FILTERING... 

TOO MUCH TIME LOST 

SCAVENGING AND... 





LET'S CALL THE 
E-D FILTER Expenvst 


PUT IN A FILTER 
THAT USES ONLY PAPER! 


2 THAT WOULD BE 
EATON-DIKEMAN FILTER 
R\ PAPERS, OF COURSE. 








LOOKS LIKE E-D FILTER | 
BAPERS HELPED TURN THE bboy 


THEYRE SAVING US DAYS AND DOLLARS, 
TOO. OUR THROUGHPUT IS NOW FAR 
GREATER THAN WITH 
bees — MEDIA * 


ra 7 ‘= on 








BASED < on th. gg 
OLTAKS ow ASQUEST. 


= é. = 

YOU CAN'T BEAT E-D FILTER ) 
PAPERS FOR QUALITY AND 

RELIABILITY. MADE FOR EVERY 

REQUIREMENT. CUT AND 
PUNCHED TO FIT YOUR 

Me) FILTERS. WRITE FOR 

FREE SAMPLES. 











Write for FREE Sample Filter Papers to 


EWD ‘ EATER DIKEMAN CO. 


Itertown 


Mt an Springs, Pa 
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Air Hoists Offer fire-safe, non- 
sparking operation; they provide a 
positive, steady lift; they possess 
every feature for easy safe load 
spotting. Bul. 86-1. 

195 *Gardner-Denver Co. 


Alloy metal, stainless steel, 
& nickel & monel drums are fea- 
tured. Offer protection against 
product discoloration, chemical 
changes & corrosive action. Details. 
3 *Pressed Steel Tank Co. 








Pulleys Belt Saver Pulleys can ex- 
tend the life of your conveyor belts 
or bucket elevators & minimize 
your shut-down & maintenance 
costs. Handle sand, asbestos, etc. 
48 *Sprout-Waldron 


of carbon & stainless steel 
for chemical storage. Also pressure 
vessels & processing equip. of 
aluminum & special alloys. Booklet 
“Tank Talks” is offered. 
B224 *R. D. Cole Mfg. Co. 








Heating & Cooling 





Coolers, Closed Circuit Evapora- 
tive type closed circuit coolers for 
cooling fluids, condense gases, & 
dissipate waste heat. Modulating 
controls available. 
39a *Marlo Coil Co. 


Cooling are suitable for 
indoor or outdoor installation. 
Compact in design, quiet operating. 
All metal construction. Additional 
— available. 





Towers 


*Marlo Coil Co. 





Finned Heat Transfer Surfaces 
are now available in stainless steel 
alloys. Also available in any com- 
bination of commercial metals and 
alloys. Details. 
39e *Marlo Coil Co. 


Heating Equipment The complete 
story on Grid unit heaters, blast 
heats, & Grid radiation for chem- 
ical use are contained in catalog 
No. 956. 

208 *D. J. Murray Mfg. Co. 

Heat Exchangers Brazed Alumi- 
num heat exchange equipment is 
lightweight, compact-packs 450 sq. 
ft. of heat exchange surface in 
1 cu. ft. Information available. 
10-11 *The Trane Co. 


Heaters, Dielectric Features in- 
clude: clean wiring arrangements, 
bakelite standoff, ceramic coils, 
sturdy relays. Complete details in 
— 15B6431C 











’ *Allis-Chalmers 





Heaters, Oil Fuel oil heaters for 
use on the suction side of pumps— 
for heating extremely viscous 
fluids—is the topic of a new bulle- 
pone Finned-tube data. 

213A Brown Fintube Co. 





Preheater For details on air pre- 
heaters and information on poten- 
tial fuel economy, a factual article 
is available. Slagging is reduced & 
cuts boiler downtime. 

105 *The Air Preheater Corp. 


Thermo-Panels for the utmost in 
drum warming or cooling modern 
chemicals. Complete data & costs 
on thermo-panel drum warmer or 
cooler in Form DW-6-1. 

TL216 *Dean Products Inc. 








*From advertisement, this issue 
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Continuing research is the key to 
Spraying Systems’ product leadership 
. research in new spray nozzle 
designs and materials to achieve 
better performance . . . and 

research in manufacturing methods to 
give you ever greater product quality 
at lowest possible cost. 








when the problem involves 
corrosive liquids or gases 
you have the choice of 


STAINLESS STEEL 
HARD RUBBER 
USCOLITE 

LEAD 

PLASTIC 


SPRAY 
NOZZLES 


to meet every particular 
spraying need 


Spraying Systems Co. offers a wide 
range of standard spray nozzles 
including pneumatic atomizing 
nozzles for desired performance and 
chemical stability in spraying 
corrosive liquids . . . or for spraying 
in the presence of corrosive gases or 
vapors. Full cone, hollow cone and 
flat spray nozzles are available, 
each in a representative choice of 
capacities. Experience has shown 
that within this range of standard 
spray nozzles you may well find 
the answer to your particular 
problem. For the unusual problem, 
we’re always happy to supply the 
special spray nozzle characteristic 
or material you specify. 

Your inquiry is cordially invited. 


SPRAYING SYSTEMS CO. 
3275 Randolph Street 
Bellwood * Illinois 


WRITE FOR CATALOG 24 — 
a complete 48 page 

reference catalog for com- 
plete technical information 

on thousands of standard 

spray nozzle types and 
capacities. 


SPRAYING SYSTEMS CO. THEORETICAL 
AND APPLIED RESEARCH LABORATORY 
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Instruments & Controls 





Control The Ajirtrol automatic 
process control responds to a 3 to 15 
p.s.i. pneumatic signal & is adapt- 
able to all standard process in- 
strumentation. Data Sheets offered. 
12 *Reeves Pulley Co. 


Control System The AccuRay con- 
tinuous process analyzer & level 
control system senses density & 
level independent of other product 
characteristics. 

178 *Industrial Nucleonics Corp. 


Data Processing Equipment 
brochure describes the functions of 
Univac data processing equipment 
and illustrates broad range of func- 
tions. 
214A Remington Rand 











Electronic Instruments Bulletin 
P1245-A gives complete specifica- 
tions of manufacturer’s potentiom- 
eter and bridge instruments. Also 
sensing elements, accessories. 
214B Bristol Co. 





Gage, Magnetic for liquid level ob- 
servaticn. Safety design seals 
against escaping gases. Available 
with electric alarms. Engineering 
sheet is offered. 

R225 *Jerguson Gage & Valve Co. 


Instruments, Pneumatic Tel-O-Set 
miniature instruments accurately 
record, indicate, & control process 
variables. For complete informa- 
tion, Catalog C 100-1a. 

14-15 *Minneapolis-Honeywell 


Pressure Regulators Tllustrated 
booklet contains flow and pressure 
specifications, as well as inlet and 
outlet dimensions, for each regu- 
lator of complete line. 
214C Air Reduction Sales Co. 











Spectrophotometers Perform- 
ance and versatility of DK Double- 
Beam Ratio Recording Spectro- 
photometers are illustrated in new 


brochure. 
214D Beckman 





Stream Analyzers Bulletins on 
this topic include information on 
nuclear instrumentation chromat- 
ographs, mass spectrometers and 
sample-handling accessories. . 
214E Consolidated Electrodynamics 


Tank Level Detector-Controller 
The AccuRay can be used either 
horizontally or vertically. Accu- 
racies can be maintained to plus 
or minus 1/16”. 
41 *Industrial Nucleonics Corp. 








Pipe, Fittings, Valves 





Connectors, Flexible MNH fiexible 
connectors dampen vibration, per- 
mit offset movement, absorb expan- 
sion, etc. Fact-filled Allflex Engi- 
neering Data Sheet offered. 

TL227 *Allied Metal Hose Co. 


Expansion Joints The Expansion 
Joint Design Guide features 28 
pages or valuable information on 
expansion compensators, flexible 
connectors, etc. 

93 *Flexonics Corp. 
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an unbeatable combination... 
MATERIALS FOR 


NUCLEAR REACTORS SERVICE FOUNDRY 


JUST PUBLISHED—A systematic treat- 
ment of the atomic fuel cycle and of the 
preparation, properties, and behavior of the 
important materials in reactors. Describes 
the beneficiation, purification, and conver- 
sion to metal or oxide of uranium and tho- 
rium ores, and their fabrication into fuel 
elements. Testing and evaluation, stability 
= ~ccmm . OF instability of the fuel to 
irradiation, and chemical 
processing of the spent fuel 
also are clearly’ treated. 
Edited by Bernard Kopelman, 
Sylvania-Corning Nuclear 

Corp. 411 pp., illus., $12.00. 


jit 
bese | 





prVaagt aay 
35 


30 





25 


COATED 


ABRASIVES 
Modern Tool 
of Industry 


20 


Here is an authoritative 

guide to the nature, ad- 

vantages, and efficient use 
of coated abrasives. Describes applica- 
tions in metalworking, woodworking, 
glass, and plastics industries. Specific 
directions on new uses, plus. special 
materials on cutting oils, lubricants, 
coolants, ete. Prepared by Coated 
Abrasives Manufacturers’ Institute. 
452 pp., 546 illus., $8.50 


10 


5 


LEE PLIER PPE ee etry bb bl 
15 

















CF4(304L) Stainless Steel Pump Impeller, 42 inches in 
diameter and weighing 2300 pounds. 


ELEMENTARY CHEMICAL 


ENGINEERING 
A simply-written guide giving you broad AND STAINLESS STEEL 


over-all knowledge of chemical engineering 
that you need and use every day. Step by 
step, you are taken through basic chemical 
engineering unit operations—fiow of fluids, z = 
heat transfer, evaporation, distillation, fil- Throughout a wide range of foundry products, 
tration ete. Production of sulfuric acid, a 
fuel and industrial gases and electrolytic ‘ ~ ite fz i tai 5 
SIA: aaa aa Galea ae dee Service Foundry has earned its fame in stainless 
seribed in basic terms. Includes details on : ° 
piping, valves, fittings, pumps, steam traps, steel castings. One such product, a pump impeller, 
conveyors, evaporators, packings and driers, y 4 
etc, By M. 8. Peters, Univ. of Illinois, 322 is shown above. But Service makes many large 
pp., 65 illus., $6.75 ; a : 
stainless steel castings for the chemical industry 
ale ‘ in fact, Service Foundry is the largest pro- 
/ ducer of CF4 castings in the United States. This 


a Ye 
HOW TO BECOME A : should mean something to you . . . as does the fact 
PROFESSIONAL ENGINEER that Service Foundry regularly pours castings up 


Sh how t ot fessi 1 en- . P 
gineer’s license more easily — how to to 10,000 pounds. Capacity . . . to handle the big 
apply, how to take oral and written . : : 
exams, how to write experience record, jobs—experience . . . to handle them well. Yes, 
etc. xplains state laws, how exami- < 

ners evaluate experience, examination 4 , : 

room ‘procedure, and = practical when your next order bears the Service Foundry 
ids. i i States. ohn o 7 " 
D. Constance. 262 pp.. $5.50. 5 name—you can be sure you're getting the very 

















10 DAYS’ FREE TRIAL (= £ best in cast steel products. 


pro rr ee eee 


M -Hil he 4 o2- ® 
3o7 Wo dist Ste New Yok 36, N.Y. I Write for our complete brochure, Foundry Work 


Send me book(s) checked below for 10 days’ exami- | 

nation on approval. In 10 days I will remit for — Steels Alloys & Non-Ferrous 
book(s) I keep plus few cents for delivery costs, and ? - 

return unwanted book(s) postpaid. (We pay delivery | 

costs if you remit with this coupon-—-same return 

privilege. ) | 

C) Kopelman— Materials for Nuc. Reactors, $12.00 

C) C.A.M.1.-—Coated Abrasives, $8.50 


| 

© Peters ementary Chem. Engineering, $6.75 I e 

Ci Constance How to Become | Service Foundry 
| 





Cj Constance-—-How to Become a Prof. Eng’r, $5.50 


= ; a division of 


MARINE WAYS, INC. 
viene rn ees VERSATILE BUILDER ON THE MISSISSIPPI 
Ns cue ure wae ne badesbué od ca * 

For price and terms outside U.S. ot i 416 ERATO ST. © JAckson 2-3836 ®© NEW ORLEANS 13, U.S.A. 
write McGraw-Hill Int'l, N.Y.C. ~ 
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Slurry 
Dewatering 
Problem? 


DENVER 


AGITATOR-TYPE 


DISC FILTERS 


Exclusive diaphragm-activated agi- 
tating mechanism supplies proper 
pulp agitation. No packing glands, 
no submerged bearings, no possible 
contamination from grease or dilu- 
tion from sealing water. Gives higher 
filter capacity, lower moisture con- 
tent and more uniform, dryer filter 
cake— plus trouble-free, dependable 
operation. 


DENVER Disc Filters without agitator Sizes to 9’ dia. x 12 Disc 
mechanism, DENVER Packaged Filter 

Units and complete dewatering — = ae 
equipment also available. Laboratory — 

Filtering Test Service at no charge. 


DENVER Equipment for the Chemical Process Industries 


DENVER Adjustable Stroke DENVER Spiral Rake 
Diaphragm Pumps Thickeners DENVER Drum Filters 


1’ to 10” Simplex and Duplex, Sizes to 150’ diameter Sizes to 6’ dia. x 8’ long. 
Capacity to 1000 g.p.m. Write for Bulletin No. T5-B6é Write for Bulletin No. FG-B1 








DENVER Dryers DENVER Steel Head Mills —" 


Sizes to 8’ x 60’ and larger Sizes to 10’ dia. x 20’ lon i F 
; ) a g 8 to 120’ Cutter Travel 
Write for Bulletin No. D4-B4 Write for Bulletin No. B2-B20 Write for Bulletin No. $1-B4 





Specialists in Flotation Engineering 


EQUIPMENT 
COMPANY -« 





LITERATURE .. . 





: Catalog gives complete 
details on lightweight, precision 
built steel spray nozzles. ere is 
a Spraco model for every problem 
& application. 
222 *Spray Engineering Co. 





Nozzles, Spray to control liquid 
particle size & field distribution 
with accuracy. Offered in a wide 
range of types & capacities. Com- 
+ information in Catalog 24. 

14 *Spraying Systems Co. 





Nozzles, Spray for spraying, wash- 
ing, rinsing & cooling. Available 
in two-types, Yarway Involute or 
Yarway Fan-spray. More informa- 
tion in Bulletin N-618. 

R212 *Yarnall-Waring Co. 


Pipe Clamp The emergency pipe 
clamp & pipe line clamp for re- 
pairing corrosion leaks & splits in 
pipe lines. Tremendously strong. 
cc in Folder. 





*M. B. Skinner Co. 





Pipe, PVC comes in sizes from % 
inch to 14 inches in diameter, & in 
schedules A, 40, 80 & 120. It does 
not contaminate sensitive solutions. 
Bulletin No. 24. 

104 *U.S. Steel, National Tube Div. 


Plastic Piping Made of rigid Koro- 
seal polyvinyl chloride, line of pip- 
ing, fittings and valves are ideal 
for many CPI applications. De- 
scribed in Catalog 10050-A. 
216A B. F. Goodrich 








Rupture Discs Corrosion-resistant 
rupture discs offer dependable in- 
stant & automatic relief of excess 
pressure. Literature available. 
8-9b *Engelhard Indust., Baker 

Platinum 





Swivel Joints DS series swivel 
joints are recommended for chem- 
ical services ranging from —40° to 
+400° F & 300 psi. Bulletin 1258 
for complete details. 

*Chiksan Co. 





Tubing Condenser tube in a wide 
range of sizes & alloys. Truflin 
type S/T is specifically engineered 
for use in shell & tube heat ex- 
changers & condensers. Catalog. 

185-188 *Calumet & Hecla, Wolverine Div. 


offer the widest applica- 
tion in high pressure-high tem- 
perature piping. Booklet “What 
makes a good union?” is now avail- 


able. 
203 *Clayton Mark & Co. 








Unions These unions have four 
different seats for every general 
piping requirement...each com- 
pletely interchangeable. Complete 
information inculding prices. 

111 *Rockwood Sprinkler Co. 


Valve, Gate Plug The No. 66 Gate 
valve is ideal for instrument lines, 
in small line handling viscous 
liquids or where a low pressure 
drop is important. Facts. 
239b *Alloy Steel Products Co. 


Valve, Needle The No. 62 Needle 
valve is particularly suitable for 
sensitive control of flow...as in 
metering or sampling for process 
plant, etc. Facts. 
239a *Alloy Steel Products Co. 


Valve, Stainless Steel models with 
Thermon jacket are designed for 
use in hot or cold service. Details 
on Thermonized valves in engineer- 
ing data folder. 
106 *Cooper Alloy Corp. 
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THE FLEXIBILITY OF A LAB DRYER 
THE DEPENDABILITY OF A PRODUCTION DRYER 


THIS 
DRUM 
IS 
WARMED 


without pipe coils, 
without electricity, 
without hazards, Ef. 
ficiently. Economically. 








For the utmost in drum warming or cool- 
ing modern chemical engineers are speci- 


fying the 
® 
" WRERDIO-PANL 


For complete data By costs on the Dean 
Thermo-Panel Coil Drum Warmer or Cooler ask 


for Form DW-6-1. This outstanding Dean prod- 
uct, which TAKES THE PLACE of old-fashioned 
pipe coils, commonly cuts pipe coil heat transfer 
costs in two. Want facts? Prices? 


Backed by 20 Years of Panel Coil Manufacturing 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave 
BROOKLYN 38, N. Y. Tel. Sterling 9-54 
Each drying section, 


or any arrangement of groups of sections, can 
be zoned and controlled independently to 
provide widest possible variation of temper- 
ature, humidity, etc., where needed. Produc- 
FOR: tion technique and settings are determined 
CALCIUM CARBONATE accurately, transferred to the production dry- 
CHEMICALS ers without need for adjustment. Additional 
CLAY FILLERS sections are added easily and quickly at your 
CARBON BLACK plant. They are delivered as a complete unit 
EXPLOSIVES with motor, fan, heating coils and conveyor 
FLASHLESS POWDERS in place. Compact, made in two sizes, the 
PIGMENTS smaller being only 4-0” high and 3’-9” wide. 
a Uses gas, electricity or steam for heating 
PHARMACEUTICALS element. Simple adjustment to regulate con- 

veyor speed. Fully instrumented, has all 


PLASTICS 
SODA LIME necessary controls and recording charts. It’s 


Nd Phbtiecns “j SENSITIVE OR a little giant of versatility — invaluable in 
i i Let 


UNSTABLE MATERIALS the modern, cost-conscious pilot plant. 


SUBSCRIBE T0 = ¥ us give you details. 
Chemical ENGINCETI MG, FOR ALL THE PROCESS INDUSTRIES 


mi RT 
; Sargent Dryers for Lab, Pilot Plant, Production (Conveyor, Tray, 

THAN: 10: ANY OTHER Tunnel, Truck) — easiest, speediest to install . .. less time than any other 
PUBLICATION dryer on the market. Also Sargent Feeds, Automatic, Mixing, Weighing 
feeds ... Extruders...Granulators...Coolers.. Special Processing 


INc ITS: FIELD Machinery. 


aecerd Pre 


oesaib i} iby C. G. SARGENT’S SONS CORPORATION 
Chemical Engineering | Graniteville, since NJ Massachusetts 
(q) McGraw-Hill Building, (7p | 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Road 
New York 36, N. Y. CINCINNATI 15 —A. L. Merrifield, 730 Brooks Avenue 
CHICAGO 44 — John Law & Co., 5850 West Lake St 
H DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave 
Published every other monday for HOUSTON 17, TEX. — The Alpha Engineering Co., Box 12371 
. . . . CHARLOTTE, N.C. — W. S. Anderson, Carolina Specialty Co 
Chemical Engineers in all functions Hi ATLANTA, GA. — J. R. Angel, Mortgage Guarantee Building 
TORONTO 1, CAN. — Hugh Williams & Co., 27 Wellington St. East 
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kill foam with a 


most efficient foam killers known! 





e. 


Lee 
Dow Corning SILICONE DEFOAMER 


Is foam giving you the old “one-two”? One—slowing up your 
processing . . . two—running up your costs? Fight back hard. 
Knock out foam fast, with Dow Corning silicone defoamers . . . 


3,125,000 lb cellulose slurry 


1 oz 


kills foam in: 


> or 
6,250 Ib acetic acid-wood alcohol 


distillation mix 


> 
62,500 lb hypo fix and film developer 


FREE SAMPLE! Moke your own test. Return coupon below for generous trial sample of a 
Dow Corning SILICONE DEFOAMER. No obligation. of course 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


B name 





§ rice 


2615 Mug foam i 


ee 





Oill system, 





§ company 


Aqueous system. 





Food products. 








EB city ZONE STATE 


Other. 











| 





a 


218 
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LITERATURE .. . 





Solenoid valves are avail- 
able in 2-way, 3-way or 4-way types. 
A wide range of body materials in- 
cluding cast iron, brass, bronze & 
stainless steel. Catalog 202. 

43 *Automatic Switch Co. 





Valves Bulletin E-16 discusses 
types, typical services, construction 
and operating features of line of 
valves for general services. Photos 
and cutaways. 
218A Everlasting Valve Co. 


Valves, Ball feature two sealing 
surfaces & handle wide range of 
liquids & gases. They are easily 
adapted for remote control devices. 
Literature available. 

182 *Jamesbury Corp. 








Valves, Plug Lubricated plug-valves 
are available in a complete range 
of sizes & pressure ratings to 
answer every flow control need. 
Complete details available. 

19 *Rockwell Mfg. Co. 





Process Equipment 





Automatic Samplers with 8” to 120” 
Cutter Travel are described in Bul- 
letin No. S1-B4. They are part of 
a complete line of size reduction 
equipment available. 
216f *Denver Equipment Co. 





Blenders Specialized information 
& complete data in Bulletin No. 16, 
Chemical Process Equipment and 
Bulletin No. 15A-1. Twin-Shell 
Laboratory Blenders. 

58-59 *Patterson-Kelley Co. 





Centrifugals features no _ crystal 
degradation. Al! cycle components 
are pneumatically operated. Full 
information contained in Bulletin 
No. 2775. 

R223 *The Western States Mach. Co. 





Information on automatic, 
semi-automatic or simple, manually 
operated units is contained in Bul- 
letin D-102. A model & capacity to 
meet your needs 

*The C. M. Kemp Mfg. Co. 


Dryers...... Denver Dryers for. the 
Chemical Process Industries are 
described in Bulletin No. D4-B4. 
Sizes to 8’ x 60’ and larger are 
>. 





*Denver Equipment Co. 


Dryers, Agitated Complete data 
regarding horizontal dryers is con- 
tained in a 4-page illustrated tech- 
nical Bulletin #301. Agitators de- 
signed for high discharge rate. 

189 *Bethlehem Foundry & Mach. Co. 


Dryers, Rotating Vacuum This ro- 
tating cone dryer is available in 
six sizes. Dryers are double-walled 
& include provisions for steam or 
hot water heatine. Data. 

*F. J. Stokes Corp. 


Dust Collector The Cloth Bag Col- 
lector offers maximum efficiency 
for dust control. Bulletin 922 out- 
lines dust control & blast cleaning 
equipment. 
101 











*Pangborn Corp. 





Dust Collectors Miniature cyclone 
tubes. cast of white iron, vrovide 
ultra-hard, cling-free. self-cleaning 
surface for maximum material re- 
coverv. Bul. D-584. 

BL225 *Dustex Corp. 
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PENBERTHY 
Direct Reading 
LIQUID LEVEL GAGES 


Designed with exclusive features for range 
of pressures, temperatures, corrosive con- 


MEASURE 
MIX 


If you're 

installing one 
component or an 

entire plant—let 
Central give you a 

lift! We do it quick 

and easy ... smooth 
and efficient. 

41 years of experience 
says we know how! 

Our field engineer can 
most often suggest ways 
and means of simplifying 
your problems—call 
today for free 
consultation. 


TM CENTRAL RIGGING & 
‘3 CONTRACTING CORP. 


Complete Plant Installations 
Home Office: 
575 Washington St., New York 14, N.Y. * OR 5-5100 
Connecticut Office: 
Depot Road, Parcel Post Annex, Milford, Conn. 


ERECTING « INSTALLING * DISMANTLING 


From Coast to Coast 











More clean water at a lower cost with 


Gin 
STRAINERS 


..- for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids a 


¥ Over 1000 installations 
d¢ 2” to 48” pipeline sizes 
¥ Installation on pressure or 
suction side of pump 
Write today for Bulletin 500.1C 


S.P. KINNEY ENGINEERS, Inc. 


CARNEGIE, PENNSYLVANIA 











PUMP 


ditions or other specific requirements. 


@ REFLEX — 3 pressure groups to 3600 
psig. Lengths to 12 ft. Liquid shows 


black for positive accuracy. 


EXHAUST 


@ TRANSPARENT — 4 pressure groups to 
10,000 psig. Lengths to 12 ft. Clearly 


shows color, density on media. 
@ SPECIAL SERVICE — High pressure, 


WASH 


Frost-Proof, Heating Tube and Cham- 
ber, Welding Pad, Large Chambers 


and Inclined Gages, Explosion-Proof 


Illuminator. 


AERATE 
AGITATE 
COMPRESS 
ATOMIZE 
CIRCULATE 
INJECT 
EXTRACT 


PENBERTHY 
EJECTORS 


Hydraulic, air and 

steam operated Pen- 
berthy ejectors (jet 
pumps, eductors, ex- 


PENBERTHY 
GAGE VALVES 


Exclusive ‘‘floating shank’”’ saves 

on installation, eliminates strains 

common to forced installations. 

@ Threaded Valves for service 
to 6000 PSI 

@ Threaded Valves for service 
to 1500 PSI 

@ Stuffing Box Valves for service 
to 750 PSI 

@ Special Valves and Accessories. 


hausters and syphons) simplify han- 
dling of fluids, vapors, gases and “hot” 
materials. In a variety of standard and 
special designs and materials. 


PENBERTHY 
SUMP PUMPS 


Automatic, electric, explosion-proof, 


submersible and 


standard types in 


8 models, 20 sizes. 


Your request for literature or 
specific engineering data, for 
any or all Penberthy products, 
will receive prompt, personal 
attention. 


PENBERTHY MANUFACTURING 


Division of Buffalo-Eclipse Corporation 


1242 Holden Avenue 


There’s Certain Satisfaction 
in PRODUCTS BY 
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COMPANY 


Detroit 2, Michigan 


ONAERTHY 


@ EJECTORS 

@ INJECTORS 

@ CYCLING JET PUMPS 
@ LIQUID LEVEL GAGES 
@ GAGE VALVES 

@ SUMP PUMPS 





LITERATURE .. . 


Dust Control Duclones_ cyclones 
are designed & constructed for high 


recovery efficiency & low gas re- 


restance. Offer 6 unique features. 

Bulletin C-958. 
L212 *The Ducon Co. 
7 Feeders, Airlock available in stand- 


; ard duty, heavy duty, & blow-thru 
types. Booklet P-58, “How to Select 
A_ Rotary Ajrlock Feeder”, is 
offered. 
BL227 *Prater Pulverizer Co. 


Filter, Automatic Water which is 
frequently used in recirculation sys- 
tems where the water is used for 


- y 
{| ] itical licati . Details 
especia y ess_ critica a ications etai 


in Bulletin 
202b *R. P. Adams Company, Inc. 


* 
designed for Filter, Drum These filters are de- 
Y scribed in Bulletin No. FG-B1. 
Sizes to 6’ diameter x 8’ long. Com- 


small batch j plete information on this type for 


every requirement. 
216c *Denver Equipment Co. 


processes 4 ; offer ila Sein: Filter, Industrial Water Bul. 651 


outlines diatomite filters. They pro- 


~ e e : 
precise mixing tilled water. ‘They are. linportant 
a in a recirculation system. 
results with 

















202a *R. P. Adams Company, Inc. 





Filter, Vertical Plate is particu- 
larly suited for toxic & volatile 


oducts. Availalbe i iti 
long term from. 100 ownexe feet to 1000 square 


cost savings 


feet. 
42 *Sparkler Mfg. Co. 
Bulletin EF/2 features Wet 
> a Cake ae ee 
? ‘ charts complete illustrations o 
Eastern Portable Mixers are especially designed for dependable, low cost the Siltvetion’ Grele of vertienl 


; : ‘ . . ressure filters. 
service in small batch processes. Where fixed mounted installations are not ty Th . ese en 


required, Eastern’s Portables offer greater versatility, ease of handling, and rs. Catalog, up-to-date fully 

s. illustrate reference manua 0 
long term cost saving erection, operating, design & con- 
struction data & specifications is 


Speeds of 420, 1125, and 1725 R.P.M. rated from 1/20 to 3 H.P. are standard, available. hig tg rom 
with variable speed and air-driven models also available. Motors in all _ > Seer 0. 
standard types can be supplied in semi-enclosed, totally-enclosed, or explosion- eg yo a eee oes 
proof construction. Shafts and single or dual propellers are available in a pe be 23, pa No. 
choice of alloys for all service requirements. New type. 


. . * 
optional ball-swivel clamp as illustrated, permits — Somer Gene Os. 
Gas Scrubbers A new brochure 


easy adjustment of mixer position in tank. giving compicts Gate on Ghamien 
— eos —— p —— 
For a personalized analysis of your mixing problems, =< 


send details to Eastern engineers. A recommended 4  *Chemical Construction Corp. 


solution will be furnished promptly and without Grinding | Mill. The Jet-o-mizer 
. * + Sook, grin e€ narrowest classifica- 
obligation. For a helpful guide to mixing funda- tion, over ihe broadest range o 
i “ j ixing.’ particle sizes. ew bulletin de- 

mentals, write for “Handbook of Fluid Mixing. ee ee ee 
167 *Fluid Energy Processing & Equip. 


NEW PORTABLE MIXER BULLETIN Mills, Impact available in sizes to 
Eastern's improved line is included in = ee nes, S 
the revised Portable Bulletin No. 530-8. methed of achieving particle sise 
reduction by centrifugal force. _ 
220B Safety Industries, Entoleter Div. 


You’ll find a wealth of in- 
formation on fluid mixing in bul- 
letins describing Lightnin Mixers. 
A condensed catalog shows all 
types. No. B-109. 

*Mixing Equipment Co., Inc. 


























Six standard models avail- 
able in 1 to 200 H.P. Special units 


to 500 H.P. Feat hori tal 
INDUSTRIES, INC, motor. or vertical motor drive. Cat- 
MIXER DIVISION = 47 *Philadelphia Gear Corp. 


Regent Street 
East Norwalk, Conn. * From advertisement, this issue 
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“He says he’s using 
Mallinckrodt chemicals 
to avoid frequent adjustment 
of his process equipment.”’ 


qa’ cooly 


SPACE 


Precise purity levels in proc- 
ess chemicals are increasingly 

Tas) oYo)a coll anced lale [Uli 1a Aneamm eo) 
smooth out the process, improve 
relgexeolUla mel Ulol lim amelale Malte] el iIih7 


manTol alo Mel’) ae) olde late eesti 


Mallinckrodt first earned its 
Tale-tdatehstolatel ma-s lei cohilelamelurolare] 
laboratory chemists and phar- 
macists. Now, the major share 
of our business is in bulk 
chemicals supplied to more than 
200 industries—in ton and 
carload lots, delivered with the 


same high standards of purity. 


Next time you need precision- 
manufactured process chemicals 
of consistent purity and specific 


physical form—calt Mallinckrodt. 


Remember ...you might be 


better served by Mallinckrodt 





jews 
WEINMAN PUMPS save 
you money in chemical 


handling service... 





easy to get to simple, rugged design 


working parts 





vibration-free 


shaft 








re 

@ Note, in the cut-a-way illustration above, the simplified, yet 
sturdy design of Weinman single-stage, end-suction pumps. The key 
to their low initial cost and efficient operation with little or no main- 
tenance is the rugged, one-piece power frame combined with a neat, 
shipshape working head. This assures plenty of pumping power and 
long, trouble-free service. 

Impeller, stuffing box and sealed shaft bearings are easy to get to 
for routine maintenance and service. This keeps down time at the 
lowest practical minimum. 

Notice, too, in the illustration above, the compact design of 
Weinman end-suction pumps. The result is less shaft overhang. 
This, and the fact that precision-machined and finished Weinman 
pump shafts are mounted in two oversized sealed bearings are two 
important reasons Weinman pump shafts are deflection and 
vibration-free. 

You owe it to yourself 
to write us for descriptive 
Bulletin No.500 or see your 
Weinman Pump Specialist. 

He’s listed in the Yellow 
Pages of your telephone 
WEINMAN single-stage, end- 


directory. suction pumps are available in 
capacities from 10 to 2000 gpm. 


Centrifugal [a VEINN AN PUMP: 





MALLINCKRODT CHEMICAL WORKS Specialist 
pecialists 
ST.LOUIS - NEWYORK - MONTREAL 290 SPRUCE ST. COLUMBUS 8, OHIO 
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16 Spraco Nozzles help the 


new lightweight G.E. 158 engine 
pack the punch of a heavyweight! 


At the heart of General Electric’s new T58 turboshaft 
engine —a revolutionary new power plant for heli- 
copters that packs over 1,000 horsepower into a 59” 
long, 16” diameter, 325 pound frame —are 16 pre- 
cision built steel spray nozzles. 

These are special nozzles, developed for the engine 
by Spraco engineers. Their critical function: to feed 
just-right amounts of fuel into the combustion chamber. 

This development is another example of the hand-in-glove cooperation, 
engineering service, and product quality you can expect from Spraco whenever 


you have a spray nozzle problem. 


FREE—7 he most complete spray nozzle catalog ever published. Send for 
your copy today! SPRAY ENGINEERING COMPANY, “4 
115 Cambridge Street, Burlington, Mass. 1 2 


SPRACO 
ley & 4 


aa | 
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Mixers, Centrifugal New principle 
of high speed mixing producing in- 
timate dispersion. Available in all 
sizes to meet individual require- 
ments. Bulletin. 

222A Safety Industries, Entoleter Div. 


Mixers, Portable Especially de- 
signed for small batch processes. 
Eastern’s improved line is included 
=. _ revised portable bulletin 





*Eastern Industries, Inc. 


Mills, Steel Head Bulletin No. 
B2-B20 offers complete information 
on steel head mills available in 
sizes up to 10’ diameter x 20’ long, 
for your needs. 
216e *Denver Equipment Co. 


Mill, Disc-Roll incorporates pneu- 
matic roll-loading. The problem 
of over-loading is eliminated. The 
mill is applied to dry grinding of 
minerals. Bul. 52-11. 

196 *Hardinge Co., Inc. 


Pilot Plant Dryer Uses gas, elec- 
tricity or steam for heating ele- 
ment. Fully instrumented, has 
all necessary controls & recording 
charts. Details. 

R217. *C. G. Sargent’s Sons Corp. 














Processing Equipment au- 
thoritative new color booklet of 
performance reports called ‘Proc- 
essing Profiles” is now available 
on request. 
155 *“Swenson Evaporator Co. 





Screens, Vibrating Bulletin out- 
lines the important new design and 
high capacities for long life under 
rugged conditions. Available in 
all sizes. 

222B = Safety Industries, Entoleter Div. 


Spiral Rake Thickeners available 
in sizes to 150’ diameter. Bulletin 
No. T5-B6 outlines the application 
of this equipment in the chemical 
process industries. 
216b *Denver Equipment Co. 








Strainers Automatic self-cleaning 
strainers for efficient removal & 
disposal of suspended particles from 
raw or process water & other 
liquids. Bulletin 500.1. 

BL219 *S. P. Kinney Engineers, Inc. 





Thickeners Brochure discusses var- 
ious types of the manufacturer’s 
thickeners and related equipment. 
Special models for corrosive, high- 
pressure service. 
222C Process Engineers, Inc. 





Turba-Film Processor has wide 
applications in atmospheric and low 
vacuum ranges. Literature is now 
available with details for your re- 
quirements. 

54a *Rodney Hunt Machine Co. 


Twin Strainers two types avail- 
able. Also Single Strainers, one 
type with automatic self-cleaning 
& other with removable basket for 
manual cleaning. Complete details. 
180 *Elliott Co. 








Vacu-Film Processor extends the 
range of thin-film processing into 
high vacuum...to one-half micron. 
Literature contains details for 
your requirements. 
54b *Rodney Hunt Machine Co. 


Waste Treatment Bulletin SM- 
1005 gives comprehensive informa- 
tion on company’s line of clarifier 
and Oxidator equipment for water, 
sewerage and waste treatment. 
222D Process Engineers, Inc. 
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Calsilite 


ONE-LAYER 
INSULATION! 


Now a modern molded cal- 
cium silicate insulation for 
use on today’s high temper- 
ature pipes and vessels. In- 
sulates with only one layer, 
providing a constant co-effi- 
cient of conductivity. Avail- 
able in various thicknesses 
of pipe coverings and blocks, 
Calsilite is insoluble in water, 
can withstand normal acids 
and alkalis . . . 


FOR SOAKING HEAT 
UP 10 1250°F! 


Light weight 
Resists abuse 
Easy to cut 
and mitre 
e 
One layer does 
the complete job 
s 


Absorbs moisture 
without disintegration 


For complete details, write: 


The RUBEROID Co. 


INDUSTRIAL PRODUCTS DIVISION 
500 Fifth Ave., N. Y. 36, N. Y. 
PIONEERS IN 
CALCIUM SILICATE INSULATION 











ROBERTS 


CENTRIFUGALS 


Is yours one of the growing number of end products whose 
value hinges on perfect crystal structure? Do you strain to 
form them, only to lose them during centrifuging? Then, 
by all means, examine the Roberts Centrifugal ! 


Our slow speed discharge, 35 r.p.m. (in reverse 
rotation, for safety’s sake) enables us to make this 
promise, unmatched by any other centrifugal manu- 
facturer . . . “NO CRYSTAL DEGRADATION!’’ 


All cycle components are pneumatically operated, too, and 
this feature eliminates the possibility of introducing impurities 
into the product through lubrication or hydraulic leakage. 


Full information? FREE! Ask for Bulletin No. 2775. 


Vhe 
WESTERN STATES 
MACHINE COMPANY 
Sales Offices New York, N. Y. 
General Offices and Plant 
1700 Fairgrove Avenue 
HAMILTON, OHIO, U.S.A. “a 
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RICHARDSON SELECT-O-WEIGH 


AUTOMATES 


FROM BIN TO BATCH 


The Richardson Select-O-Weigh system governs all components required 
for automatic formulation by weight of any product, liquid or solid, 
involving any number of ingredients. 
Programming — by a Punched Card Reader or alternate control 
systems 
Flow Control and Indication — at one remote control panel, housing 
complete process circuitry 
Feeding — feeders engineered for specific materials and needs 
Weighing — by Richardson Automatic Scale, accurate to 1/10 of 1% 
Mixing — of ingredients in completed batch 
Readout — counters, totalizers, printers, typewriters, recorders of all 
types 
When required, service is available from Richardson’s nationwide network 
of service facilities ... within 24 hours. Custom-engineered by the world’s 
foremost manufacturer of automatic weighing and proportioning equip- 
ment, Select-O-Weigh helps you make a better, more uniform product, 
at lower cost. For full details write, wire or call today. 
Richardson Scales conform to U.S. Weights and Measures H-44 for your protection. 








MATERIALS HANDLING BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY « CLIFTON, NEW JERSEY 


Sales and Service Branches in Principal Cities 
Also Manufactured in Europe to U.S. Standards @ 1856 





LITERATURE .. . 





Pumps, Blowers, Compressors 





Air Separators...... circulate produc- 
tion loads of up to 800 tph. Nine 
models available with diameters 
from 3 to 18 ft. Information con- 
tained in Bul. 087. 

R227 *Sturtevant Mill Co. 

Compressor...... The CRX carbon pis- 
ton compressor does not require oil 
or water lubrication. Learn the 
details from Bulletin CRC-10. All 
types of compressors available. 

194 *Gardner-Denver Co. 


Compressors...... Full details on how 
the advanced axial & centrifugal 
compressor designs can save you 
money on your compressed air re- 
quirements in Bul. 277-11. 

32-33 *Joy Manufacturing Co. 


Compressors, V-Angle....... Complete 
details on the Turbocharged V- 
Angle compressors is now available. 
Bul. 85 outlines 1100 to 1800 bhp; 
Bul. 86 outlines 2000 to 3500 bhp. 
6-7 *Cooper-Bessemer Corp. 


Fans, Corrosion Resistant. .... Bulletin 
F/20 offers complete construction 
& size selection details. Charts & 
specifications of all types for 
handling all corrosive fumes. 
224A The Duriron Company, Inc. 


Generator, Gas...... for production of 
oxygen-free gas. Units in capaci- 
ties of 100 cfh to 10,000 cfh. Com- 
plete catalog material & data is 
available. 

8-9a *Engelhard Industries, Chem. Div. 


Prefilters...... Bulletin R-35 covers a 
a line of prefilters for compressed 
air and gas systems. Maximum 
handling capacity of units is 11,500 
scfm., 270 Ib. oil. 
224B Desomatic Products 


Pump, Vertical...... Illustrated bulletin 
No. B-505 is available with features 
of this industrial service pump. 
Easily adapted for future system 


























requirements. 
204 *Food Machinery & Chem. Corp. 
Pumps...... Horizontal duplex pumps 


with piston valve chest adapt to 
either manual or governor control. 
Bulletin 230F describes other ad- 
vantages plus valuable information. 
224C Warren Steam Pump Co., Inc. 


Pumps...... High-speed Roots pumps 
give you dry vacuum. Seven mode 
from 74 to 13,000 cfm. Application 
data and specifications contained 
in Bul. P8-20. 

226 *Consolidated Electrodynamics 


Pumps...... Single-stage, end suction 
pumps are available in capacities 
from 10 to 200 gpm. Feature vibra- 
tion free shaft. Descriptive Bul- 
letin No. 500 is offered. 

221 *The Weinman Pump Mfg. Co. 


Pumps, Glass...... for highly corrosive 
liquids. Handle temperatures up to 
350 F. on_all acids except_hydro- 

a Full details in Bulletin 


120b- *Goulds Pumps, Inc. 


Pumps, Metering...... An informative 
new booklet just published, gives 
all the details on Masterline Meter- 
ing Pumps...pinpoints the fea- 
tures, etc. Bulletin #900. 

77 *Hills-McCanna Co. 
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Here’s the most complete, most useful catalog on 
metering pumps ever published. Lets you select the exact 
unit you need to meet any requirement. Ask your Manzel 
field engineer... or write direct for YOUR FREE COPY 


324 Babcock Street 
Buffalo 10, N.Y. 


























where there’s a 
drying 
operation 


leading manufacturers* insist 


on DUSTEX 
COLLECTORS 


DUSTEX miniature cyclone tubes, cast of white iron, 
provide an ultra-hard, cling-free, self-cleaning surface to 
assure maximum material recovery at a constant, 
high-speed rate. 









DUSTEX patented design prevents condensation within 
the collector when inlet temperature is above the 

dew point. Handles temperatures up to 800°F. There are 
no filters to clog, no sludge to pump. It’s virtually 
maintenance free! 


LOW INSTALLATION COST and up to 99.8% efficiency 

make DUSTEX the perfect collector for spray 

dryer, rotary dryer or flash dryer processes. 
*Name on request 


Write today for this free bulletin on the 
new D-584 DUST COLLECTOR. 











| 100 Adems 








Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 


Offices in Major Cities 
| in Canada: Peacock Bros. Ltd. 


the New 
Jerguson 


MAGNETIC — 
GAGE al 


For Liquid Levels 





An important advancement 
in liquid level observation 
for plants with dangerous 
explosive or inflammable 
conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 
contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 


Patent 
Anplied Can also be used 


for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 





Street, Burlington, Mass. 
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Model VP-R 350A, one 
of seven Heraeus 
(Hanau, Germany) 
Roots pumps for which 
CEC is exclusive U.S. agent. 


High-speed Roots pumps 
give yu DRY VACUUM 


There’s no contamination from backstreaming because 
Roots pump chambers are completely vapor-free. They use 
no pump fluid, no steam. Not even sealing oi! between 
impeller blades—unique design engineering 

eliminates need for it. 

You get the dry vacuum you need for protection of materials 
susceptible to contamination. .. for prevention of unwanted 
reactions between pump fluid vapors and process materials. 

And... you have your choice of the fastest pumps in 
the 10° to 50 mm Hg range. Seven models, 
from 74 to 13,000 cfm. Find out which one best meets 
your needs for high, dry vacuum. 


Write for application data and specifications. 
Just ask for Roots Pump Bulletin P8-20. 


Consolidated Electrodynamics 


226 


Rochester Division, Rochester 3, N.Y. 





SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 





LITERATURE .. . 





Pumps, Metering...... Complete catalog 
on metering pumps helps you select 
the exact unit you need to meet any 
requirement. Available now on re- 





quest. 
TL225 *Manzel 
Pumps, Non-Clog...... Ideal for pump- 


ing unscreened liquids with large 
solids in suspension. Convert be- 
tween any of the many vertical & 
horizontal types. Bul. 5440A. 

1 *Fairbanks-Morse & Co. 


Pumps, Utility...... New catalog de- 
scribes line of pumps that have no 
vanes, turbines or impellers. Use 
helical, turbines or impellers. Use 
Capacities to 50 gpn. at 150 psi. 
226A Continental Pump Co. 








Pumps, Vertical Process...... for han- 
dling highly volatile, infiammable, 
toxic, explosive or other dangerous 
liquids. Bulletin No. 1727.2 gives 
complete details. 
120a *Goulds Pumps, Inc. 





Services, Processes, Misc. 





Fire Protection...... Illustrated booklet 
on fire fighting products is offered. 
Also infcrmation on fire fighting 
systems & all purpose foam sys- 
tems is available. 

*Rockwood Sprinkler Co. 


Fluidics...... covers such varied phases 
of fluid handling & control as: 
corrosioneering, waste treatment, 
polymerization, fluid analysis, evap- 
oration, drying, etc. 

26-27 *Pfaudler Permutit Inc. 


Instruments........ 8 p. brochure de- 
scribes the AutoAnalyzer, an auto- 
mated system for continuous 
chemical analysis, that can analyze 
trace materials to parts per billion. 
226B Technicon Controls, Inc. 











Laboratory Equipment....... Bench- 
Scale stirred autoclaves for a wide 
range of pressure reactions. Have 
a capacity of 300 ml. & pressures 
up ot 5000 psi. Bul. 1257-1 
110 *Autoclave Engineers, Inc. 





Laboratory Ware...... All standard 
forms & sizes for chemical & 
physical purposes, made of plati- 
num or any desired alloy. 
8-9d *Engelhard Indust., Baker 
Platinum 


Lubrication Equipment...... Alemite 
hand guns & fittings give up to 
10,000 Ibs. of lubrication pressure. 
Catalog offered. 

35-38 *Stewart-Warner Corp., Ale- 
mite Div. 


Metals Plating Costs...... New slide 
chart tells at a glance the cost of 
metals plating to specified thick- 
nesses. Also gives deposit weights, 
current densities, etc. $1.00. 
226C Sel-Rex Corp. 


Safety Equipment...... A complete 
catalog of flammables safety equip- 
ment for the chemical process in- 
dustries is now available. Includes 
latest developments. 

Oia *The Protectoseal Co. 


Spectrophotometer...... 16 p. brochure 
describes the Model 4000-A, moder- 
ately priced laboratory analytical 
instrument covering ultraviolet, 
visible and near infrared regions. 

Perkin-Elmer Corp. 
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‘Size Requirements 
Lexx Getting Tougher? 
CONNECTORS eenc arene 


FROM STOCK 4 » STAINLESS Output as Much as 300% 
FOR FASTEST Jp STEEL 
SERVICE “aA: BRONZE 





e MONEL 


THESE STOCK SIZES , == % 
4" ¥e" Yo" 34" , omen ALLIED’S new “MNH” in-stock 
td 1-14” 1-2" Y oe plan assures you SAME-DAY SHIP- 


: MENT of the most popular stand- 
IN THESE STOCK LENGTHS ‘ ard “MNH” Flexible Connectors. 


12" 18” 24” 30” 

36” 48” 60” GFt. 

8Ft. 10Ft. 12Ft. 15Ft. 

R 4 7 : ; For the first time, you have an unequaled | 

. also available in all standard sizes, in ™ choice of standard “MNH” sizes and 

any required length, with any standard or : lengths . . . in-stock at all times. | 

special fitting or flange. 3 MNH” FLEXIBLE CONNECTORS: Dampen | 

vi a . : Vibration. Compensate for Misalignment. 

ALLFLEX Standard ““MNH” Flexible Con- . Permit Offset Movement. Absorb Expan- 

nectors are sold through leading Industrial ‘ ; sion. Allow “‘travel’’. Handle most flexing Fines discharge 

Distributors. If not available locally—THEY Le Y applications. 

CAN BE SHIPPED FROM FACTORY SAME F WRITE TODAY for fact-filled 


DAY ORDER IS RECEIVED. ALLFLEX Engineering Data Sheet. 
Ciosed-circuit air separation is of 
eRe: LLIED METAL HOSE COMPANY proved advantage in reduction processes. 


3732 Ninth St., Long Island City 1, N. Y. @ STillwell 4-5173 Result is a better, more uniform product. 
| Grinding mills perform at top efficiency, 


Output frequently increases as much as 
| 300%, power costs drop as much as 50%, 
| Precise separation of all dry 


YAW OTE) PROCESSING PROBLEMS | powdered materials. Sturtevants cur- 
rently classify sulfur, soybeans, phos- 

hate, chocolate, feldspar, sand and ag- 

S 0 LV E D BY ei yen "cence ‘fillers, 

flour, abrasives, plastics, gypsum, ceram- 


Pp nr AT E i ics, cement and other products. 


Improve screening — Sturte- 


Al R ie) C KS vant Air Separators prevent blinding by 
removing undesirable tailings or fines 
from screen feed loads. 


Works Like Winnowing 
Done in a Whirlwind 


Sturtevant Air Separators do a mechan- 

ical job of winnowing. Precise control of 

’ whirlwind air currents and centrifugal 
SEND YOUR AIRLOCK FEEDER PROBLEM TO PRATER force results in the desired size being 
<< lifted into fines cone, oversize falling into 

tailings cone. 

| A 16 ft. Sturtevant, for example, has 
| taken a feed rate of 800 tph, containing 
| only a small percentage of desired fines, 
| and delivered 30 tph 90% 200 mesh, re- 
of “How to’'Seleét a circulating the oversize through the 


Rotary Airlock Feeder" | grinding circuit. 
Bulletin P58 Send for Bulletin No. 087. 


.| STURTEVANT 


MILL COMPANY 





¢ No more delays while your unit | 
is custom-built. 











— 


e) 
AT 


Write for Your Copy 


PRATER PULVERIZ ER COMPANY 100 Clayton St., Boston, Mass. 


Crushers « Grinders « Micron-Grinders * Separators 


1517 SOUTH 55TH COURT ° CHICAGO 50, ILLINOIS 8 
lenders ¢ Granulators « Conveyors « Elevators 
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CLASSIFIED... 


EMPLOYMENT OPPORTUNITIES 











PROFESSIONAL 
SERVICES CE’s nation-wide coverage brings you tips and infor- 





mation on current opportunities in job functions throughout 


the chemical process industries, 




















ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industri 
ee LINDE 


‘ew Product Dev 
Destey & initial Operation ‘ee Complete Plants 








PI wn one l Offers Openings in the field of 
77 South 8t. DA. 5-2236 Stamford, Conn. 
CRYOGENIC ENGINEERING 
W. L. BADGER and Associates, Inc. for 
OHEMICAL BNGINBERS 
Goambity shoste ter eh os8 camette aolbs Gnuos Chemical and Mechanical Engineers 


Dowtherm installations 
Modern industrial and military applications of liquid gases at ultra-low temperatures 





























309 South State Street Ann Arbor, Mich. S hs Ges of Covance eS. ice. 
Linde presents jghallenging meatecte involving basic studies in thermodynamics, heat 
—— — & . distillation, a ee oe que, a _—" instrumentation 

and controls, p g t plant design and operation. 
CHAS. T. MAIN, INC. These projects, which include ee , development and desi ring ciated 
Engineers with production and distributi hydrogen, oxygen, aie en and argon as 
low temperature liquids or ng are in progress at the Tonawanda Laboratories of 

Industrial Plants mes Linde Company. 

Reports Design Construction Supervision 2 Bhoue Seieaputoston, Fan of + digg largest of a lab ponmsors locati . yee A a Ae comet 
Y on ie Corporation, e equip) @ most modern enginee acili- 
2s Gen dee een _ ee, Lasuiod can ght eth af tee Mis Sir Hake ip tne Savoie ot tenawenhe, 
. they are surrounded by many fine residential districts. Nearby Buffalo offers the usual 





urban advantages. Call or write for appointment and send resume to: 





MR. J. E. McCMAHON 


THE KUWIAN CORPORATION TONAWANDA LABORATORIES 
Consultants @ Engineers @ Constructors LINDE COMPANY 
ities i ethlieek  taeain A DIVISION OF UNION CARBIDE CORPORATION 
P. O. BOX 44 
1200 N. Broad 8t. Phila. 21, Pa. TONAWANDA, NEW YORK 


Offices Throughout the World 











ADDRESS BOX NO. REPLIES TO: Bor No. 


Classified Adv. Div. of this publication. 
THE J. G. WHITE SALES ENGINEERS Send to office nearest you. 
NEW YORK 36: P. 0. BOX 12 


ENGINEERING CORPORATION CHICAGO 11: 520 N. Michigan Ave. 











WANTED SAN FRANCISCO 4: 68 Post St. 
Design - Construction - Reports - Appraisals “ 
aidaceeioh teh for St. Lovis, New York, Denver, Chi- POSITIONS VACANT 
an a aes cago, Houston, and Cleveland Districts. | | — __ — 
Chemical Engineer—Graduate Chemical En- 
Prefer graduate Chemical, Electrical, or Mechani- gineer wanted for heading Process Engineer- 
cal Engineers with two or three years industrial ing Department with old established Los 
experience. Trainees will receive intensive training Angeles processing equipment manufacturer. 
course with daily classroom instruction at Water- Experience in drying, dewatering or heat 
e bury factory before assignment to district office. transfer desirable. Exceptional opportunity 
Mail reply to H. E. Beane, Vice President. with a leading, expanding manufacturer. 


P-9870, Chemical Engineering. 


Consulting Engineer THE BRISTOL COMPANY Instrument Engineer for expanding Middle 





Waterbury 20, Connecticut. Atlantic States paper mill. Electrical back- 

“BR reason of special training, wide ground desirable, minimum three years’ in- 
y r mem dustrial experience and college degree re- 
experience and tested ability, quired. Excellent opportunity for top-flight 





. . P : engineer. Replies will be treated confiden- 
coupled with professional integrity the tially. P-9949, Chemical Engineering. 


consulting engineer brings to his client Synthetic Rubber Company needs: — ———— 


SELLING OPPORTUNITY OFFERED 








detached engineering and economic 1 Chemical Engineer for shift process con- 





advice that rises above local limitations trol. Manufacturer of Heat Exchangers “and Pres- 
. ope 1 Chemist with B.S. degree for lab mana- sure Vessels, located in New Jersey, wants 
and encompasses the availability of all ger. Prefer comeiianen in polymeriza- sales representatives in various parts of 
modern developments in the fields where tion. Must be familiar with quantitative country. Representatives should have con- 
a E : and physical analyses and experience tacts in oil refineries, power plants, chemical 
he practices as an expert. His services, in personnel management. plants or marine: RW-8806, Chemical Eng. 
which do not replace but supplement Attractive salaries for those qualified. In replying aan , re 
P PP please state age, education, experience and salary EMPLOYMENT SERVICE 
and broaden those of regularly em- expected. 


. Salaried Personnel $5,000-$30,000. This 
Write Personnel Manager nationwide service successful since 1927 
finds openings in your field. Sells your abil- 
The GENERAL TIRE & RUBBER co., ities; arranges contracts. Present position 
protected. Write for details—Jira Thayer 

P. O. Box 2032 Odessa, Texas Jennings, P. O. Box 674, Manchester, Ver- 


mont. 


ployed personnel, are justified on the 
ground that he saves his client more 
than he costs him.” 
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FROM STOCK 


BELT CONVEYORS 


Built to Fro specifications either flat or 
trough idlers, Timken bearings on head 
and tail pulleys, all component parts used, 
rebuilt with new steel structure, new or 
used belting. Let us quote on your require- 
ments. Sizes 16°, 18; 20°; 24”; 30”; and 
36” widths available. Any length. 














BUCKET ELEVATORS 
1—LINK BELT Continuous, 40’ H, 35’ centers, 10” 
Belt, 8x5” Buckets, 5 HP Motor. 
esc! 40’ H, 35’ Centers, 18” Belt, 


9x153 kets, E 

1—LINK BELT 45’ H, 40’ Centers, 6-ply 14” W 
Belt, war Pree 7% HP Motor. 

2—LINK BELT > 2 al Centers, 20” Belt, 18x8” 
Buckets, 10 HP 

2—NAT’L ENGR’G. “ae Centers, 14” W Belt, 12x7” 
Buckets, 5 HP Motor. 


CENTRIFUGAL PUMPS 

1—ALLIS CHALMERS 3 or 4 Stage, 4” Inlet, 3” 
Outlet, 500% Pressure, 150 GPM. 75 HP Motor 
& Controls. 

1—WORTHINGTON Style 5KF365DA7,_ Size 
1%x4, 30 GPM, 1200# Pressure, G.E. 25 HP 
motor, Ser. #1038687. 

1—INGERSOLL RAND CAMERON SIZE 4RT-4 
Four-stage suction, 450 GPM Pump, 3560 RPM, 
1100’ Head, 1200# Hydro Test. Reliance 200 
HP Motor & Auto. Compensator. 


CENTRIFUGAL OIL CLARIFIERS 


- a Model 194-61, 3 HP Motor, Ser. 
#350370 


CRUSHER 
1—JEFFREY Double Roll, 20x18’, Ser. #7223. 
New 1951. 
MIXERS 


3—BAKER PERKINS Model 4-A, Capacity 40-60 
tons per hour. 100 HP Motor 
1—JEFFREY Paddle Type, Continuous, 48’x 
= Tons per hr., 32.3 RPM, 10 HP Sass rs 
O. Jones Reducer, 3-60-220/44 
2 MULTIPL EX Model MM5M, + Paddle Arms, 
8-Blades, 3 HP Motor. Ser. #9569. 


MIX-MULLERS 


es jose 404, 24x7” Muller, 4 cu. 


ft. 

3—CLEARFIELD Model 610, Enclosed Gea 
39x9” Mullers, 10-14 cu. ft. cap., 15 HP Motor 
with Bucket Loader. 

se MPSON Model 1-H, Style K, Enclosed Gear, 
4002 Batch Cap., 5 HP Motor, w/Dust Hood. 

- ee Model 1%-UD, Unit Drive, 700# 
Batch Cap,, 7% HP Motor, with Bucket Loader. 

2- _SiMPSON Model 2-UD, Unit Drive, 14 cu. ft. 
cap., 20 HP Motor, with loader. 

1— SIMPSON Model 3, Style C, 3000% Batch 
Cap., enclosed gears, 50 HP motor. 

6—SIMPSON Model 3-UD, 3000# Cap., 40 HP 


1—UANGASTER Model EBG-4, 5 cu. ft. capacity 
10 HP Motor. with Loader. 


VIBRATING SCREENS 


1—NewTe ROBBINS VIBREX Screen, Style 
17, 35-ton cap., 3’x6%4’. 2 HP motor. 

1—JEFFREY Rotary Sand gu 4’ dia, x 12’ 
long. 15 HP TECBB Mot 
LINK rg Double Deck. "Sand Screen, 3x8’ 
screen, 5 

1 NATIONAL ae. ete Hex. Revolving 
Screen, 3x5x8’ L. S. 7% HP Motor. 


venRATING FEEDERS 


5—JEFFREY #5, 24” x 7’ long. 


APRON FEEDERS 


1—PALMER BEE, 24” wide x 8’ centers with 
Motor & Reducer. 

2—JEFFREY, 48” wide x 10’6” centers w/motor 
& reducer. 

I—LINK BELT APRON CONVEYOR, 24” wide 
x 303’ centers, with motor & reducer. 

BALL-MILLS 

1—INTERNATIONAL. Size 6’ x 12’, porcelain 
lined. I.D. 66” x 117”. 25 HP gear head 
motor. New 1954. 

1 ee a. Size 6’ x 8’, porcelain 
lined. 91”, 25 HP Gear head 
motor. New 1954. 





HEAT TREAT FURNACES 
One of the laregst inventories of used 
heat treat equipment in the United States. 
Send us your requirements. 


AAA 
MACHINERY & EQUIPMENT CO. 











Processing Equipment Division 


10900 Cedar Road, Cleveland 6, Ohio 
SWeetbriar 1-3900 
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. EQUIPMENT SEARCHLIGHT 


LIQUIDATION 


TITANIUM DIOXIDE PLANT 
2701 BROENING HIGHWAY—BALTIMORE, MD. 
Telephone: MEDFORD 3-2911 


CENTRIFUGES—FILTERS—EVAPORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bowl continuous Centrifuge, 316 S.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. 

2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” suspended Centrifuge, perforated basket, 316 S.S. 
2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vacuum Filters. 
1—Oliver 3’ x 4’ lead Rotary Vacuum Filter 

4—Sperry 36” rubber covered Plate & Frame Filters, 30 chambers. 
4—Sperry 36” cast iron Plate & Frame Filters, 30 chambers. 

4—42” aluminum Recessed Filters, 36 chambers. 

4—-Shriver 36” wood Plate & Frame Filters, 44 chambers. 
5—Struthers-Wells 8’ dia. x 24’ high rubber lined Vacuum Crystallizers. 


PULVERIZERS AND MILLS 


4—Mikro Pulverizers, 3TH, 2TH, motor driven. 
2—Abbe 5’ x 16’ brick lined Mills. 
3—30’dia. Stainless Steel Micronizers complete with Hoppers, 


Conveyors, etc. 
KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, }” shell welded, 2 tires. 
1—Vulcan 8’ x 125’ Rotary Kiln, ?” shell riveted, 2 tires. 
1—Vulcan 8’ x 50’ Rotary Kiln, $” shell welded, 2 tires. 
2—Rennenberg 6’ x 60” Rotary Kilns, §” shell riveted. 
1—Traylor 5’ x 50’ Rotary Dryer, 716” sheH welded, 2 tires. 
1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, Stainless 
Steel Belt. 
RUBBER LINED TANKS 


4—3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP motors. 
1—4000 = 10’ x 76” with Nettco Turbo Agitator, 10 HP motor. 
1—4500 gal. 9’ x 9’ with Nettco Turbo Agitator, 3 HP motor. 
1—5000 gal. 9’ x 10’ with Nettco Turbo Agitator, 15 HP motor. 
5—8500 gal. Vertical Storage, 8’6” x 16’ x 8’ cone. 

1—10,500 gal. Horizontal Storage, 10’ x 18’. 

1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 
4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP motors. 
1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP motor. 
1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP motor. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,000 gal. 


OTHER ITEMS 
3—Worthington, I.R. Compressors; 1000, 500 & 365 cfm, 30 psi. 
4—Worthington, I.R. Vacuum Pumps, 1000 and 500 cfm. 
11—Steel Buildings 20’ to 80’ trusses. 
2—Shepard Niles 20 ton Overhead Cranes. 
7—Dorr Thickeners; 16’ dia. with Tanks. 
1—Bemis 50# Bag Packer with Sewing Machine, Conveyor and 


Flattener. : 
125—LaBour, Durco, Worthite, Duriron and Stainless Steel Centrifugal 


Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES « « © SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


B RI [ EQUIPMENT COMPANY 


2401 Third Ave., New York 51, N. Y. 
tel: CYpress 2-5703 
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mm =6WE’RE IN LINE FOR ‘59 
1—Pfaudler 750 gal., glass lined 3—Louisville 6’ x 50’ Steam Tube Dryers. 
we Reactor jacketed and agitated. 2—Lovisville 6’ x 25’ Steam Tube Dryers. 
1—Pfaudler 200 gal. glass lined, jack- 4—Link Belt Rotc Louvre Dryers, steel 
ae eted agitated Reactor. 502-16, 705-24; Stainless 604-24. 
1—Nooter 750 gal. Reactor 300 PSI. 1—Bonnet 7’ x 60’ x 2” Rotary Dryer, 
1—72” x 30’ Stainless Steel Column, 20 lifters. 
2 bubble cap trays, type 347. 3—Nickel Heat Exchangers (169) 7%” x 
2—5600 gal. Tanks (1) Stainless Clad, 10’ Nickel Tubes, 338 sq. ft. 
eee (1) Rubber Lined. 15—Cupro-Nickel Heat Exchangers: 177; 
1—Raymond #3036 High Side 3 Roll 346; 1035; 2330; 5200 sq. ft. 
Mill. 25—Steel Heat Exchangers: 189; 880; 
BM e—seffrey Hammer Mills, 8” x 15”; 12” 1042; 2060; 3900; 4420 sq. ft. 
x 20”; 18” x 24”; 24” x 36” motor 1—Industrial Type SS-2 Stainless Pres- t 
| fe driven. sure Leaf Filter, 195 sq. ft. 4 
1—Hardinge 8’ x 30” Conical Ball mill. 1—Niagara #73-36 SS Filter, 54 sq. ft. 
| 3—Tolhurst 40” Stainl 3—Sweetland #10, #12 Filters, Stain- 
a Centrifugals, perforated baskets. less and steel leaves. 
2—Fletcher 40” Steel, Suspended, Cen- 18—Shriver, Sperry 18” to 36” wood; 
i. wey trifugals, perforated baskets. steel; aluminum Filter Presses. j 
| 1—Fletcher 30” Stainl Ss ded, 5—Sturtevant 14’ Whizzer Separators. 
perforated basket, centrifugal, vap- 1—Raymond 30” double Whizzer Sepa- 
3 GELB latte. rater. 
‘ Girl 2—Sharples C-20 $$ Super-D-Hydrators. 10—Tyler-Hummer Screens, 4’ x 6’; 4’ x 
ae. 1—Baker Perkins 21” Type S-21 Ter- 8’; with Thermionic Controls. 
February, Meer Centrifugal 316 Stainless— 4—Komarek-Greaves 27” x 23” Briquet- 
‘, NEW. ting Presses, Feeders & 75 HP motors. 
} 1959 Re 2—Sharples PN 14 Super-D-Canters, SS 8—Evaporators, Single and Multi- 
316. ple Effect, Steel and Copper 
Aalie 3—Vulcan, Allis Chalmers 8’ x 125’ Tubular Calandrias, 500 io ne 
Rotary Kilns, motor driven. 15000 sq. ft. 
es J 
- +. just had time | im WRITE FOR BOOKLET C259 —— 
e e | 
to make this issue 
; = CO. process capT. ov. <a 
with these GELB me INC 60 East 42nd St., New York 17, N.Y. Po] 
s 310 Thompson Bidg., Tulsa 3, Okla. 
i‘ 





equipment specials. 


16—Alco type 316 SS Reactors, 3000 
gals, complete with agitators and ’ 
fie ate op eke WIRE US COLLECT! 

19—Robinson type 304 SS horizontal 
blenders, 255 cu.ft. 

1—Bird type 316 SS 48” suspended 
type centrifuge with perforated 
basket and fume type cover. 














2—Buflovak Mod J Vac. Shelf Dryers, 1—Oliver 8’ x 10’ Rot. Cont. Vac. Pre- 


3—Lovisville stainless steel rotary 20 slvs 242" centers. Complete coat Filter w/Vacuum Pump 
dryers, 8’ x 50’ 

3—Pfaudler type 316 SS jacketed re- 1—A T & M 4—" Solid Steel Basket 1—Raymond 5 Roller Low Side Mill, 
actors, 750 gal. Centrifuge, 25 HP 2 speed motor w/Cyclones, Fans, extra parts 

2—Pfaudler type 316 SS jacketed ket- 
tles, 400 gal. 1—Raymond size #50 Stainless Steel 2—Groen 60 Gal 100 PSI, S.S. Model 


2 a Alst SS jacketed kettles, 400 Imp Mill. 100 HP and 60 HP mtrs. RA Kettles. Agitated 





gal. y 
on Alst SS jacketed reactors, 50 For immediate quote, wire or phone collect—GA 1-1380 








1106 gal. type 316 SS jacketed re- 
actor, 150# internal pressure, 
75# jacket with impeller type 
agitator. 

1—Theo. Walter SS jacketed reactor, 
500 gal. | 

1—Proctor & Schwartz 2 truck dryer | | 
with stainless steel trays. 























1—Oliver horizontal filter, 66”. COMPRESSORS 
5—Baker Perkins double arm sigma | | VAC MR 
blade mixers, 100 gal. World’s Best Rebuilts UU OTARY DRYER 
2—Heot Transfer Products steel bub- | | 27 CEM 3000 PSI Worth V4A3 Co See SS" Be Sn 
“ oe 7 i 9x8 Norwalk TDS3T vacuum rotary ryer, complete wi 
ble cap columns, 36” and 42” with 110 CFM 3000 PSI Ing. GC 50BW HP Universal T. E. F. C. Gear Motor and 
5 and 10 trays. 4 +4 4 4 scale ag TRS4T accessories. All internal material con- 
Established 1886 238 CFM 100 PSI 9x9 ing. ES tacting product is type 316 stainless steel. 
311 CFM 1500 PSI 10/%- 7. 3¥ex13 IR ES-3 Purchased June 1957. Never used nor 
R. & _ 321 CEM 125 PS HOxit tn ing g ES po en oe i? Texas. In 
xll-IR-ES-1 original crates and skids. Can be shipped 
676 CFM 00 PSI 15-9! " i i 
G86 CEM 100 PSI 1ax13'Ing. £8 Worth HB immneciatety. 
ar fits Ho es te-10x7 Ine, KLE For additional information write or call: 
CHEMICAL, RUBBER, OIL, PLASTIC and ecru Van ainitinge ne Mr. F. W. Bennett 
3 conte Fw ww meaa GENERAL FOODS CORPORATION 
akg 1 AMERICAN AIR COMPRESSOR CORP. 250 North St., White Plains, N. Y. 
UNION, N. J. MUrdock 6-4900 North Bergen, N. J. UNion 5-4848 WHite Plains 6-2500, extension 712 
! 
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OVER 5,000 MACHINES IN STOCK 


FOR EVERY INDUSTRY AND PURPOSE 


TREMENDOUS SELECTION 


© Wrappers Mixers 


e 
@ Packaging machines @ Pulverizers 
® Cartoning machines ®@ Grinders 
@ Fillers @ Dryers 

e 

+ 

e 








































































® Labelers Sifters 
@ Filter presses Cappers 
© Roller mills Tablet machines 
TELL US YOUR REQUIREMENTS BRAND NEW FALCON MIXERS LIQUIDATION 
on ee ae And Our on y In Stock for immediate Shipment RUBBER—PLASTIC PAINT 
ange be Stainless or Mild Stee oe i 
Approved Sanitary; Smooth Interiors @ Battery of NEW UNUSED 14” x 30” Two 
UNION STANDARD EQUIPMENT C0 Double Ribbon Mechanism Quickly Roll F-B Mills with UNI-drives. 
. Removable for Cleaning ® Farrel-B Mills 42’ and 60” Rolls. 
318-322 ne St., New York 12, N. Y. Mixes Heavier Load with less Power : a Lamy Pd po omy tS ane st 
Phone: Canal 6-5333-4-5-6 t ize—WE HAVE | uitt Flaten Mycr. Presses x we 
d sciatndicaadhesar (2) 10” Rams; 3000 PSI. 
@ Erie Jacketed Extruder 6°’ x 66”. 
‘ DRYERS e pe My ee Sheeters Hydraulic 
‘ 6 wide Knife. 
: ‘ FEBRUARY SPECIALS - Hersey Pisin Gas a Dryer 5’ x 26’ } ba geen ty a hogy 
t rrent complete. a u . 
Nash Hytor Vac. Pump #6, with 40 H.P. motor "S/S linac Rotary ve 50” x 20” with @ Double Arm Vacuum MIXERS, 150 gal. 
Gruendiler ‘‘BB’’ Hammermill, Whirlbeater Burner, Combustion Chamber, o Baker Perkins, Cavagnaro, etc. 
Day 40 gallon Pony Mixer with AC motor Stokes Rot. Jktd. Dryer 18” 
Patterson 6’x5’ Jktd. Ball Mill, exp. pf. mtr. Bagley & Sewell Double Drum ‘Dryer 28” 
Devine Vac. Shelf Dryer, 59x78, double door x 60” complete. r= Ta Set CENTRIFUGALS 
5 Buflovak 36” SS one effect Evap., 100 sa. ft. Buflovak Dbl. Drum Dryer 40’ x wit Fer aay 26” Stainless Suspended Type Cen- 
Gen. American 42”x120” Twin Drum Dryer ag Well Stainless Drum Dryer; 5 ary gr Rubber Cov. 30’ Susp. Centrif 
SS Spray Dryer 4’x10'2’, complete unit x & the new complete. , i Anatitech ’ ‘ . 
Patterson % gal. SS Jkt’d Lab Mixer, 2 hp Devine No. 5 Vacuum Chamber Dryers with i, = Soe 36" S/S Suspended; with Plow and 
WHAT HAVE YOU FOR SALE OR TRADE? shelves 40” x 43°’. , Bottom Dump 
YOU CAN BANK ON Buflovak Double Drum Lab. Dryer with A.T.&M. 60" S/S Suspended center slung; 
Stainless Rolls 5’ x 7’ in vacuum housing. Vapor tight. 
EQUIPMENT CLEARING HOUSE | Pittsburg Lectro Dryers; RAC 25 and BWC Sharples S/S Super-D-Canter; 10 HP. 
’ ne. 3500 . . . with accessories, Sharples H2 Nozzlejector; 1000 GPH. 
111 33rd Street Brooklyn 32, N. Y. : : Swans C20 Super-D-Hydrator in 316 Stain- 
ess; 
SOuth 8-4451—4452—-8782 The Biggest Selection of Baker-Perkins— Bird Solid Bow! Continuous Centrifuge; 32° 
Heavy oa Double Arm-Jacketed Mixers x 50”; 316 S/S. 
@ 300 Gal. wong Capacity 
, @ 200 Gal. Working Capacity 
5 @ 100 Gal. Working Capacity ‘PEBBLE AND BALL MILLS 
MACHINECRAFT 5 and other sizes down to Icb. P reggm geht ved — &. —_, Neg 
n , 
bali ate 70 tah 20 se } FD aE ei adins aie 
aker ns ga , 100 gal 50 HP ) Patt . JACKETED Ball Mills 54’ 42"; 
both S.S. 2 arm iacketed vacuum hydr. tilt. beh rica ws ty . ’ 
Blaw-Knox 2 gal 8.8. Autoclave 5000 Ibs. ) TABLET PRESSES good for Vacuum. : 
RE gece ibs pressure ) F. J. Stokes R 4 PreForm Press Reeves Vari 1000 Gal. !acketed Buhrstone Lined Pebble 
ulcanizer 9’ > ; ill; 6° '; 
Sweetiand #2 ali stainless ) Speed Drive 5 HP. | ” Mes Or ae 
Stainless steel Ball Mill 5 Colton No. 5'/2 Single Punch; up to 3 
Aluminum Condenser 350 sq. feet § Tablet; 50 Per M. MILLS GRINDERS PULVERIZERS 
Aluminum Evaporator Calandria type, never used, ¢ Stokes Rotary BB; Colton 410-35. Mikro Pulverizers from Bantam Six to No. 
veer Re ‘ a Py Colton No. 1 Triturate Machine Automatic, 4's; all types. 
Continuous, Stripping column OK 13 et up to 2600 per Minute. eg —— Atomizers Models No. 5 
entrifugals 40°’ bottom discharge, plow Si, pei 
Calenders 3 Roll 45” X 18’’: 6 Roll 12’° X 5” 5 COLUMNS — STILLS Fitzpatrick Stainless Mills Models, D, K and 
a Samer Sarl 5 Two Stainless Packed Columns 8’ x 10’; C; motorized. 
LOUIS SUSSMAN, INC. ) 2X pe: eae wai op a ou Mills; Models No. 0000, 40, 
800 Wilson Ave. (East of Doremus) 2 Vo"! ae bia oe Williams Heavy Duty Hammer Mills, Mo. 
enipnacncnnlapalea Mi 2-7634 ? FR eiclc Fractonoting Column with Still Pot; | 40; up to 150 HP 
) Pe soe lla, : ’ Williams Lab Ring Roll Mill Ring 3” x 
Alum. Jktd. Vacuum Still; 40’ x 60’; about 10’; Collector. 
7—25-ton, 45-ton, 65-ton, 80 & 100-ton, GE diesel haat SIFTERS — SCREENS 
3—Jaw Crushers 36342 & 30%36 & 10320 a CONDENSERS AND HEAT EXCHANGERS gi Single and Double Deck Stainless 
y x8Xx, 44 : ai c ft - lea 
cooled air compressors ve Whitlock Stoinless Steel 17" = 10; 290 “Orville evens tott Sifters single and 
i1—Raymond 6 Roll 66’’ Highside roller mill sq. ft. $ Itiple decks: 30°’ x 60” to 40” x 120”. 
1—5’x22” Hardinge Ball Mill Air Classifier Monel Vert. Condenser with 192 Monel 1° multiple Gecks; " nl : 
Ball Mills 6’7''x6’, 7’x6’ & No. 96 Tubes; 2’ x 8’ 350 sq. ft. surface. Robinson Unique Gyro Sifters; 20" x 72 
Rod Mills 4’x8", 5°x12', 8°6"x12" Stainless oo Condenser 350 sq. ft. 26” 40" x 96". 
oo Sturtevant Rotary Fine Cr Crusher x 112"; y Tyler-Hummer Vibratory Screens 4’ x 5’ and 
igrxa4” Jefirey Rammer’ Milt . Footing Head Pg he yd omen 4’ 10° others. 
x18’ Rotary Kiln as aw ong; es 
36"°x20" Ruggles Cole Rotary. Dry Acme Stainless Condenser; 24° "x 16'; 1000 MULLER TYPE BATCH MIXERS 
5’x30’ Ruggles-Coles Double shell Rotary Dryer sq. ft F . : “ ” 
310-16 Link-Belt Roto Louver ee FFs Simpson Lab. Type 11 x 24”. 
cutee Tetery, Kite ie FILTERS AND FILTER PRESSES Simpson Intensive Mixer Model “‘O”; 36” 
ehydrator = 
5’x12’ Allis-Chalmers Ripl-flo Vibr. Screen Sweetland’ Ne. 12 Nites 36 S/S leaves on “s hp AB Ag, EAG No. 3 45-5/8"; 52 
WANTED—KILNS & DRYERS “ ‘ ft. 
4” Centers. we : , , re 
R. C. STANHOPE, INC. incther Sweetlands, No, 2, 5, 7 and No. 10 een Ha S Genre eee Ss SO 
60 E. saith MY 23075 N. Y. "“Senniee Filters in Models No. 14, 18 and a AUTOCLAVES 
2 33 . . . some Stainless. ame 
Dorrco Rotary Vacuum Filter 6’' x 3°’ with Lab. Size American Sterilizers 16” x 24’; 
nickel contacts. electric or gas heated. 
oy Stainless Rotary Vac. Filter 5’ x 6’ American and Ft. Wayne Jktd. Sterilizers 
with accessories. to 30’ x 48” x 84”. 
1310p 4 ON TERMS! . ~ ——e Lined Rotary Filter Horizontal Steel Autoclave, 66° x 14'7"'; 
‘x 8; sq. ft. with tracks. 
‘ Tremendous Stock of Plate and Frame 
FITZPATRICK COMMINUTING MACHINES rresses in Iron Stainless Aluminum, Wood, SEND FOR “FIRST FACTS” ILLUSTRATED 
tlLead and Rubber Coated up to 42’ x 42”. INVENTORY AND CATALOG 





Model D 6 with 5 HP motor, type 225 ham- 
mers on rotor. Pan type feed, Excellent 
condition. 


Model J Homoloid, w S.S. contact parts, 
3 HP motor 


FIRST MACHINERY CORP. 





PRICED TO SELL 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 
PHONE: STerling 8-4672 
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SPECIAL OFFER 


9—UNUSED BAKER PERKINS # 15 JIM2 DOUBLE ARM, STEAM JACKETED 
MIXERS, 100 GAL. OPERATING CAPACITY, HYDRAULIC TILT, 20 HP MOTORS. 








STOCK ITEMS 


1—20,000 gal. 347 S.S. Vertical Storage Tank 12’ x 23’. 
1—7500 gal. 316 S.S. Vertical Storage Tank 7’ x 25’ 50 psi 
1—3500 gal., 304 S.S. jacketed, agitated Tank, 9’ x 7’. 


1—Haveg 4000 gal. closed Storage Tank. 


1—750 gal. nickel clad Mixing Tank, 125# internal, with nickel coils. 
1—10,000 gal. Horizontal Steel Pressure Tank, 2004 psi. 

1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 
4—Buflovak 750 gal. steel, jacketed, double motion paddle, agitated Kettles. 
1—4000 gal. 347 S.S. jacketed Reactor, 150+ internal. 

2—Pfaudler 1500 gal. glass lined, jacketed, agitated Reactors, 90# jacket. 
1—Blaw-Knox 500 gal. 347 S.S. clad, jacketed, agitated Reactor. 
2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 
3—Lovisville 8’ x 50’ stainless steel lined Rotary Dryers. 

1—Allis Chalmers 4’ x 40’ Rotary Dryer, %“ shell. 

2—Vulcan 7’ x 80’ Rotary Dryers, ¥2” shell. 

3—American 42” x 120” Double Drum Dryers, 10 HP motors. 
2—Buflovak 250 & 20 sq. ft., 304 S$.S. forced circulation Evaporators. 
1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 

5—Stainless Heat Exchangers, 1220, 1080, 786, 500, 370 sq. ft. 

1—Bird 24” CH stainless steel continuous Centrifuge. 

1—Bird 48” Fume tight 316 S.S. suspended Centrifuge. 

2—Sharples PN14 & PY14 Super-D-Canters, 316 S.S. 

1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40” suspended Centrifugal; 347 S.S. imperforate basket, 1800 rpm. 
2—Sharples C20 & C27 Super-D-Hydrators, 316 S.S., vapor tight XP Timers. 
1—Bird 18” x 28”, 316 S.S. continuous Centrifuge. 

2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 S.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, Vacuum Mixer. 
3—Stokes R single punch Table Machines, Unused. 


1—Dowtherm 360,000 BTU Vaporizer. 


PARTIAL LIST OF VALUES 


BRIL 


SEND FOR NEWS FLASH 


EQUIPMENT COMPANY 


2401 THIRD AVE., 
Tel. CYpress 2-5703 


NEW YORK 51, N. Y. 
Cable: Bristen, N. Y. 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 








MILLS—BALL—5’ x 36’ Hardinge Conical 
w/elec. ear, Syntron Feeder, Loop Classi- 
fier, ete.—6' x 36” Hardinge p aaeny 77 
8 x 36”°—8' x 48’—10' x 
Sturtevant Classifier. 

MILLS—HAMMER—25 Hp Wms.—30 HP Mikro 
3w—50, 100 HP Wms.—125 HP Jeffrey 

HP Penna. 24 x 72” 


36” x 42—400 
(SXT 14) 

MILLS—PEBBLE—36" x 42’’—36” 48"'— 
5’ x 6'—6' x 5’ re. lined —4V9" x 16” 
Hard. Conical, Buhrstone 

AUTOCLAVES—40 Gal. S/S—100 Gal.—150 
Gal. Jacketed/agitated. 

SCREENS—3 x 5 (single/double)—3' x 10’ 
double—4 x 10 single Tyler Hummer— 
20” x 81“"—40" x 84” Rotex (single/- 
ee a x 10’ Cedar Rapids (double) 
—5' x 12’ double Robins 

MIXERS—1 c.f.—15 c.f. cone—24, 32, 66 
c.f. Ribbon Blenders—Sturtevant Drum— 

5’, 9, 14’ c.f. muller type 

OVEN—Laminating 14” x 32’ w/avto. gas 
heat, controls for 325°F. 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 








lew & Rebuil 
MOTORS - GENERATORS 
TRANSFORMERS - SWITCHGEAR 
— L. J. LAND, INC. — 


Send for free listing 
P. O. Box 756X, Reading, Pa. 
Phone Franklin 5-8474 











LIQUIDATING 
BRIQUETTING PLANTS 


4—Ruggles-Coles Class #XA-18 dou- 
ble shell indirect-direct heat rotary 
dryers, 104” x 70’ x %” shell. 
4—Komarek-Greaves briquetting 
presses, 75 HP, 25 tons per hour. 
4—Komarek-Greaves vertical Fluxers 
(paddle mixers), 150 HP. 
4—K-G Horiz. Fluxers 41” dia., 50 HP. 
4—K-G Pug Mills, 30” dia. x 14'4”. 
8—Tyler Screens, 4’ x 8’, 4’ x 6’. 
2—42” wide travelling-screen cooling 
conveyors, total of 950’. 


PERRY EQUIPMENT Corp. 
1413-21 N. SIXTH STREET 
PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 


4—36" x 24”, 24” x 18” Jeffrey ham- 
mermills, 50 HP, 25 HP. 
6—Robinson Sawtooth Crushers. 
2—Pa. Crusher #C-3-30 hammermills. 
20—Welded Steel bins, cone bottom. 
from 15,000 gallon to 90,000 gallon. 
4—Keeler Boilers 200 HP, 160 PSI. 
8—16" & 24” trough-belt conveyors, 
100’, 250’, 500’ long. 
6—36’ & 48” apron feeders, 8’ long. 
8—Bucket elevators, 62’ and 90’ c-c. 
6—500 KVA Transformers. 


HEAT & POWER CO, Inc. 
60 E. 42nd STREET 
NEW YORK 17, N. Y. 
Phone: MUrray Hill 7-5280 








FOR ADDITIONAL 
INFORMATION 


ABOUT CLASSIFIED 
ADVERTISING 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. JAckson 3-6951 


R. H. POWELL 
BOSTON, 16 
350 Park Square HUbbard 2-7160 
D. J. CASSIDY 
CHICAGO, 11 
520 No. Michigan Ave. MOhawk 4-5800 
W. HIGGENS—D. C. JACKMAN 


CLEVELAND, 13 
1164 Illuminating Bldg. SUperior 1-7000 


W. B. SULLIVAN—T. H. HUNTER 


DALLAS, 2 


1712 Commerce St., Vaughn Bldg. 


Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 
DETROIT, 26 
856 Penobscot Bldg. WOodward 2-1793 
D. M. WATSON 
LOS ANGELES, 17 
1125 W. 6 St. HUntley 2-5450 
P. M. BUTTS 
NEW YORK, 36 
500 Fifth Ave. OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS 
PHILADELPHIA, 3 
Six Penn Center Plaza LOcust 8-4330 
H. W. BOZARTH—T. W. McCLURE 


ST. LOUIS, 8 
3615 Olive St. 


SAN FRANCISCO, 4 
68 Post St. DOuglas 2-4600 


Ww. C. WOOLSTON 


JEfferson 5-4867 
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SAVE ON GOOD USED MACHINERY 


Centrifugals: 12”, 30’, 40” & 48”. 
Centrifuges: Sharples #5 & #6 Stainless. 
Dryers: Albright Nell 4x9 Atmos. Drum 
Buffalo Vac. Drum vaxee 24x20". 
Vac. Shelf Dryers & Rotary Dryers. 
ee — type 49 Stainless covered 


#7 Sweetland 12 Stainless covered 


Filter Sramews 6" to 36” Iron & Wood. 

Kettles: S.S. Jack. 80, 70, 60, 50, 20 gal. 
Dopp 350 gal. cast iron Jack. Vacuum. 
Devine Impreg. Units 30’ & 36” dia. 
Steel, Alum. & Copper 5 to 2,000 gals. 

Mills: py #00 Pulverizer 30 H.P. 


Mikro Pulverizers #4, 2, 1, & Bantam 
Hammer Mills & Pulverizers 3 to 50 HP 
Ball & Jewel Rotary Cutters 11% to 50 HP 
Pebble, Jar & Ball Mills, Lab. to 6’ x 8’. 
Steel 3 Roll, Lab. 312" x 5”, 9 x 32”, 
12” x 30” & 16” x 40” 


Lehmann 4 Roll W.C. 12” x 36” Steel 
Colloid Mills Stainless Steel 5 & 112 HP. 
Mixers: Baker Perkins Jack. 100 gals. 
Day Imperial 75 & 150 gals. Jack. 
Change Can Mixers 8, 15, 40, 150 gal. 
Day Jumbe 700 gal. horiz. mixer. 
Blystone 3000# horiz. spiral mixer. 
Dry Spiral Mixers 50 to 3000+. 
Lancaster 6’ dia. vert. mixer 25 HP 
Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP Centrifugal 250 PSI. 
Sifters: Day, Robinson, etc. 
Tablet Machines: Stokes fang 3 Rotary, also 
Single & Rotary 1/2” to 3”. 
Plastic Rubber hoy "tives, Presses. 


Partial listings. Write for Bulletins. 
STEIN EQUIPT. CO. 


107—8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 











LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12’, 17“, 20° and 26”. 
Clarifiers: De Laval and Sharples, st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dewaterers: Davenport 3A, bronze hd, 3 hp. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
Kettles: St. Steel, with and without ag. 

Dopp 150 gal. dbl. act. agitator. 

Mills Mikro Seton, 2TH and 24”. 

Fitz Comminuting model D, st. st. 

Day 14 x 30” type B hi-speed. 

Colloid: 3, 5, 20, 25 hp. 
Mixers: Dbl. and Sgl. arm sigma blade. 

Dry Powder, various sizes. 

Troy angular pony 40 gal. 2-speed. 
Mixers: Portable Electric, side and top 

entering. 

Mix-Muller Simpson Lab., Porto, #00. 
Percolator: Pfaudler 54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Reactor: Pfaudler 40 gal. glass lined. 
Reactor: Pfaudler 50 gal. gl. lined agit. 
Vacuum Pan: 42” Harris st. steel. 





LO 8 * TELEPHONE SEeley 8-143) 
EQUIPMENT SUPPLY CO. 
820 WEST SUPERIOR ST CHICAGO 22, ILLINOIS 








FILTER PRESS 


36 x 36 Shriver, 29 plates, 29-112" frames, 
closed delivery. Reconditioned, sand- 
blasted, repainted. $2000.00. 

HORNE MACHINERY CO., INC 
1188 Harrison St. San Francisco 3, Cal. 














‘ CASH 


FOR YOUR IDLE MACHINERY! 


For top prices, quick action, contact us, 
Liquidations; appraisals our specialty. 


Mire us yen list today, or panes va 1-1380 
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MIXERS —worto’s tarcest stock! 


43—Baker-Perkins size #17, 200 gal. jacketed sigma blade mixers, many with 
individual motors and drives, many with mechanical tilting devices, some 


with counter weights. 


1—Baker-Perkins #15-USE, 100 gal. dispersion blades, T304 SS, jacketed, vacuum 


cover, 75 HP. 


1—Baker-Perkins #15, 100 gal. siqma blade, jacketed, 20 HP. 
1—H. K. Porter double worm mixer, 75 gal., 50 HP. 
3—Baker-Perkins #14, 50 gal. sigma blade jktd., geared both ends. 
2—W. & P. 50 gal., sigma blade, non-jacketed. 

2—Day 35 gal., sigma blade, non-jacketed, 5 HP. 


1—Hottman 30 gal. double paddle mixer. 


7—Baker-Perkins Barattes, jacketed, 52” dia. x 39” long, with drives. 
12—French jacketed rayon mixers, 5’ x 3° x 4’, dbl. shaft. 

1—Robinson 110 gal. semi-mass, T304 SS, 75# jkt.. 5 HP. 

1—Industrial 75 cu. ft. ribbon mixer, 75 HP. 

3—Stainless steel ribbon mixers: 425, 24, 15 cu. ft. 

2—Paddle mixers, 250 cu. ft., T304 SS, jacketed. 

2—Dunning & Boschert double paddle, 210 gal., 54” x 47” x 30”. 
1—Mueller continuous mixer, T347 SS 7” x 7” 3'9", jacketed, 754 IWP. 
1—Worthington 70 cu. ft. rotary baich blender, 30 HP. 

2—Baker-Perkins #K-300 “Ko-Kneaders”, 150+ jkt., 60 HP. 


CONTINUOUS CENTRIFUGALS 


4—Sharples Super-D-Hydrators, C-20, 


C-27, T316 SS, monel. 
2—Sharples PN-14 Super-D-Canters. 
7—Sharples #16, T304 SS. 
2—Sharples #18V, vapor-tite. 
1—Bird 18” x 28” horiz., T304 SS. 
3—Bird 24” x 24”, slotted screen monel. 
1—Bird 24’ x 38” horiz., monel. 
1—Bird 32” x 50” horiz., T316 SS. 
2—DeLaval #BUH-3930, T304 SS. 





ROTARY KILNS 


1—11’ x 155’ Traylor, 7%” shell. 
2—8’ x 170’, brick lined. 

1—8' x 125’ Vulcan, %" shell. 
4—8’ x 124’, 4 tires. 

1—8’ x 115’, brick-lined. 

1—8’ x 50’ Vulcan, 1” shell. 
2—7'6" x 100’, 42” shell. 

2—7’ x 120’, 3 tires, 7/16”. 
2—6’ x 60° Renneberg, %” shell. 
1—4’ x 24’, brick-lined. 











DRYERS, VACUUM SHELF 


356 sq. ft. Devine, Steel 

108 sq. ft. Anderson, T316 SS. 
80 sa. ft Devine, UNUSED. 
36 sq. ft. Stokes, Steel. 
24 sq. ft. Stokes, Steel. 
12 sq. ft. Stokes, Steel. 


FILTERS, ROT. VAC. 


1—10’ x 12’ Eimco, rubber-covered. 
2—9'6” x 15’ Oliver, rubber-covered. 

1—8’ x 8° Oliver, precoat. 

1—6’6" x 6 Feinc, steel. 

1—5‘3” x 8’ Oliver, precoat, UNUSED. 
1—5‘3” x 3’ Oliver, rubber-covered. 


REACTORS — FERMENTERS — 
KETTLES 


1—1400 gal., T316 SS, ASME 175#, 
65# jkt., agit. 

2—750 gal. Fermenters, SS, ASME 30# 
int. 30 jkt.. 10 HP XP agit. 

6—465 gal. reactors, T304 ELC SS, 150# 
int. 1604 jkt. 

1—450 gal. reactor T347 SS, 15# jkt., 
agit. 
2—125 gal., T304 SS fermenters, ASME. 
1—100 gal. T304 SS reactor, ASME vac. 
int. 75# jkt. UNUSED. 
1—1000 gal. Pfaudler G.L. 
ASME 75# jkt.. 25# int. 
3—750 gal. Pfaudler model “R”, glass, 
jkt. & agit. 

1—600 gal. G/L reactor, jkt. 

5—500 gal. Pfaudler G/L reactors, 25# 
int., 75 jkt. 

1—30 gal. Pfaudler G/L reactor, 25# 
int., 75% jkt. Agit. 

5—1800 gal. Steel Kettles, 1804 jkt., 
paddle agit. 

1—1500 gal. Steel Reactor. ASME 600# 
int. 1507 jkt. 

1—1000 gal., Dopp kettle, C.Il., 25 HP 
Agit., ASME jkt. 


CENTRIFUGALS, BASKET 


1—48” A.T.&4M. susp., T304 SS perf., 
vapor-tite. 

1—40” Bird, susp. steel, imperf. 

1—40” Fletcher, susp. steel perf. 

1—36” Tolhurst, bronze center-slung. 

1—30” Fletcher, susp., T304 SS perf. 

1—30” Fletcher, underdriven, T304 SS. 

1—26” Fletcher, underdriven, T316 SS. 

1—26” Tolhurst, susp., steel perf. 

1—12” Fletcher, underdriven, T304 SS. 


reactor, 


120,000 Sq. Ft. of Equipment in Stock 


PERRY 


EQUIPMENT CORP. 


1413-21 N. Sixth Street, Philadelphia 22, Pa. 


Phone POplar 3-3505 
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... get we Gave \MPROVED ¢¢ ty INDEX OF 


The Marsh Stainless Steel Needle Valve could 
have gone right on being the finest in its 
field... yet we have improved it 


with fabulous 
—- Month after month you'll 


~ 
~\ “TEFLON” find industry’s most pro- 
‘ @ 


i gressive firms among our 


H Note the ‘close-up?’ The ad pages. F 
Marsh Marpak packing Use this index to keep in 
system, originated in the 
Marsh Needle Valve, was touch with what they’re 
~ = “one of the factors that has en- i 9 4 
abled it to stand up and work right offering that'll help you in 
under pressures up to 10,000 psi. ° 
Now “Teflon” is used in this your job. 
packing system—the miracle 
material of almost incredible tough- 
ness, resilience and non-adhesive pone od _. R. P. 
properties...properties that are Air Preheater Corp 
not impaired by the most powerful Aldrich Pump Co 
of solvents, acids, or alkalies even Alemite, Div. of 
at temperatures up to 500° F. Stewart Warner Corp 
Net result: The guaranteed appli- Allied Metal Hose Co 
cation-range (up to 10,000 psi) is Allis-Chalmers Mfg. Co. 
now effective at any temperature General Machinery Div .35-38, 108 
up to 500° F. (In other makes, Alloy Steel Products Co... .3rd oe 


Needle Valve permissible temperature decreases Amercoat Corp. ............+++: 
in 416 as pressure increases.) American Air Liquide Co 

taint ecole sia Marsh Marpak Teflon Packing — Machine & Metals, 
stainiess stee roughout System is standard in Marsh 416 . : 

Now with “Teflon” Packing Stainless Steel Needle Throttling ses HORS Chemical 

Valves. Ask for facts. Autoc 
MARSH INSTRUMENT CO. Soles Affiliate of Jos. P. Marsh Corp., Dept. 24, Skokie, lil. Automatic Switch C 
Marsh Instrument and Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta Avondale Marine Ways, Inc.... 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas Barneby-Cheney 210 
Bethlehem Foundry & Mach. Co. 189 

Bird Machine Co 2 

Blaw-Knox Co. 

Chemical Division 

Buffalo Pumps 

Breve 00; Ao Be... 

Cambridge Corp. 
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TANKS for a ' ie aa Carpenter Steel Co..... 
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CHEMICAL a. Za Corp 219 
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103 Years of 
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Experience 























Advertising Sales 
Representatives 


Atianta 3 W. O. Crank 
1301 Rhodes-Haverty Bidg., oe ee 
i ° : Bost 16 . D. Bo 
@ We have been supplying the chemical processing °350 Park Square Bldg... .HUbbard 2.7160 
idley 


ap with tanks and vessels for chemical storage “We Mii ko 
or three generations. In iti . Gime fe vnc: cvcnv utes L. J. Biel 
less steel Hes cane fabri gor to carbon and stain- 55 Public Square Bene — 
» Ww abricate and ere Dallas 1 obert T. Woo 
z ct tanks, pressure Vaughn Bldg., 1712 Commerce 


vessels and processing equipment of aluminum and R Riverside 7.5117 
: : r1 me gs Denver 
special alloys... . Investigate our facilities and take 1740 Broadway ais Alpine 5-2981 
, o gs Detroit 26 as. M. Crowe, Jr. 
advantage of our 103 years of specialized knowledge 856 Penobscot Bldg. | WOodward 2-1793 
and experience. ... Write for Tank Talks. ai ay owe rn Se 
a = A geass gireey E. E. Schirmer 
Elevated Tanks, P 5 Farringdon St. 
end P ple shepesdeaiad Vessels, Chemical los Angeles 17 John B. Uphoff 
rocessing Equipment from Aluminum, 1125 W. Sixth St. HUntley 2-5450 
Stainless and Carbon Steel, Monel and — ~~ 36—R. G. Frederick, A. L. Gregory, 
Oth ; John R. Emery 
eee 300, Fifth Ave. <, OXlord 5-5959 
Establish Philadelphia 3............ . M. Schellenger 
ssepenes 5854 6 a ad Plaza wr % 8-4330 
Pittsburg . S. Ryan 
R. D. COLE MANUFACTURING CO. 1111 Oliver Bldg. EXpress 1-1314 
San Francisco 4 W. C. Woolston 
NEWNAN, GEORGIA 68 Post St. DOualas 2-4600 
St. Lovis 8 J. M. Rodger, Jr. 
3617 Olive St. JEfferson 5-4867 
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i“ ADVERTISERS. LABORATORY FACILITIES 


Available to serve You! 











Gocmen Alloy Corp 
ooper Bessemer Corp l Pa 
Crosby Valve & Gage Co “A “eal det. DRUM DRYERS 
Crouse-FHnds |G. ........8s cee es ; - 
Dean Products. Inc. : For rapid and contin- 
Dean Thermo-Panel Coil Div. tac ; . ee a, 
Delhi-Taylor Oil Co . ae 713 uous conversion of liq 
Denver Equipment Co Pia, ; es uids and slurries to dry 
Dow Corning Corp \" os iz solids. G-B atmospheric 
Ducon Company, Inc., The | 4 | ao tie | ; ihe 
du Pont de Nemours & Co., Inc., Le YY a i drum dryers provide an 
Ls I., Elastomers Chemicals & > economical and practi- 
ia sip talc ck eros eres Ss. on : ae 
Durametallic Corp. ..........+- cal means of drying 
Duriron Company, Inc., The... ie ™ many chemicals. 
ME MN os eoncaciceadetens 
Eastern Industries, Inc 
Eaton-Dikeman Co. ............ 
Eclipse Fuel Engrg. Corp 
Eco Engineering Co 
Elliott Company 
Englehard Industries Corp 
Enjay Co., 
Fairbanks, Morse & Co 


Federated Metals Div.. 
American Smelting & VACUUM ROTARY 


Refining 
Filtration Engineers DRYERS 
PIOZONICS CORD, 600s oc i 60s eee c''s 
eeu One Processing & For heat sensitive products 
uvenEWGCAe |. oe and recovery of solvents. G-B 
Gardner-Denver Co » 195 vacuum rotary dryers used for 
Garlock Packing Co 09 7 f 
General Tire & Rubber Co removal of moisture from 
Fe ly ne Mfg. Co... 2: centrifuged or filtered solids 
pent goal Works Pete rar 21 at low temperature levels. 
Hardinge Co. 
Harshaw Chemical Co., The 
Hills McCanna Co 
Hoke, Inc. 
Hunt Machine Co., Rodney 
Indevendent Engineering Co.... 
Industrial Nucleonics Corp... 
joe aca | Nickel Co § 
Jamesbury Corp. 
Jerguson Gage & Valve Co 225 < FLAKERS 
Johns-Manville Corp. (Celite) .30-31 7s Pp 
Joy Manufacturing Co . _ For rapid and continuous con- 
— rae & Chemical pa ae : ” version of molten products to 
“ane te on solid flakes. Fully enclosed or 
Rental Co., Polyken Sales Div. 7 . open types may be used ad- 
ms od png Saun Mfg. & i q vantageouly to produce many 
inuey. 2, Ss. P 21 } : & products in a flake form. 

udlow Saylor , F 
Lunkenheimer Corp. 
Mallinckrodt Chemical 

Works , 
Mallory-Sharon Metals Corp.... 
Manning & Lewis Engrg. Co.... 
Manzel Division of 

Houdaille Industries, Inc i ‘ . P 
Mark & Co., Clayton 2 These pilot scale units, available in our laboratory, provide the 


Marlo Coil Co : 4 x 
means to investigate your process equipment problems and 


McGraw-Hill Book Co 2 
Metal Hydrides, Inc 85 demonstrate performance, Consult G-B for assurance of proper 
Minneapolis-Honeywell ...14-15, 102 ° : 

Mixing Equipment Co 4th Cover equipment selection. 

Modern Welding Co 44 
Morton Salt Co 

Murray Mfg. Co., D. J 


National Aniline Div. f 
Allied Chemical Corp 
National Carbon Co., Div. of § - 
Union Carbide Corp 
Nitrogen Division. MANUFACTURING CO. INC, 
Allied Chemical Corp BIRMINGHAM, ALABAMA 
Pangnern Come. ... wc cccesccece 
Patterson-Kelley Co 
Peerless Pump Div., Food FILTERS e EVAPORATORS 
Machinery & Chemical Corp.. PROCESS EQUIPMENT 
Penberthy Mig. Co. ........... 219 
Piaudler Co., oe et CONTRACT MANUFACTURING 
Pfaudler Permutit, Inc : : ASTINGS 
Philadelphia Gear Corp  Rematenten HEAVY C y 
Phoenix Mfg. Co 
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EXCLUSIVE 
NYLON 
STEM WIPER 


Positively prevents 
foreign matter from 
scratching or pitting 
stem, harming O-ring 
seal. 


GUARANTEED 
LEAK-PROOF 
O-RING SEAL 


Forget about packing 
adjustments, leaks 
through stem with 
tough, pliable O-ring 


FORGED 
CARBON STEEL 
BODY 


Heavy duty, weldable 
carbon steel body in 
globe or angle pat- 
terns, selection. of 
male or female 
connections. 


HOKE’S PERFORMANCE 
GUARANTEE — 


Every Valve Leak-Tested ! 


COST FLUID 
CONTROL 


PRESSURES 


(and low, too) 


DIE-CAST 
ALUMINUM 
HANDWHEEL 


Easy grip, non-slip, 
die-cast handwheel 
gives you smooth 
turning down for 
quick, accurate flow 
control. 


CENTERLESS 
GROUND 

STEM 

Stainless steel, cen- 
terless ground stem 


assures perfect fit, 
positive shut-off. 


SAFE, 
INTEGRAL 
BONNET 


One-piece, forged 
steel body and bon- 
net insures against 
blow-out, gives 
added measure of 
safety. 


FORGED NEEDLE VALVES 


FREE: A sample valve is yours for the asking. Put this heavy duty, 
versatile valve to the test on hydraulic lines, manifolds, air lines, 
test stands. Use it for regulating or shut-off of water, oil, gas. 
Temperature range —40 to 200°F. Pressure rating; vacuum to 
10,000 psi. Write to us on your company letterhead for the full 
story and your FREE SAMPLE VALVE. 


HOKE INCORPORATED 


Fluid Control Specialists 
39 PIERMONT RD., CRESSKILL, N.J. 





ADVERTISERS . .. 


Protectoseal Co. 
Pure Carbonic Co., Div. of 

Air Reduction Co 183 
Quaker Oats Co., Chemical Div. . 
Raybestos-Manhattan 


Reeves Pulley Co., Div. of 
Reliance Electric & Engrg. Co. 12 
Republic Flow Meters Co 52 
a ae or eee 237 
Richardson Scale Co 22: 
Rockwell Manufacturing Co.... 
Rockwell Manufacturing Co. 
Nordstrom Valve Div 
Rockwood Sprinkler Co. 
Portable Fire Div 
Union Div. 
Ruberoid Co. 223 
Sargents Sons Corp., C. G. ..... 217 
Scovill Manufacturing Co 17 
Shell Chemical + 
Skinner Co., M. B 
Sparkler Mfg. Co. 
Sperry & Co., D. R. 
Spray Engineering Co 
Spraying Systems Co 
Sprout, Waldron = Co 
Square D Compa 
Standard Oil Co. gS 
Stokes Corp., F. J. 
Sturtevant Mill Co 
Swenson Eva ener Co., 
Div. of Whiting Corp 
Taylor Instrument Companies 24-25 
Terry Steam Turbine Co 40 
Texas Co.. The 
Texas Gulf Sulphur Co 
Trane Company 
Union Carbide Chemicals Co. 
Div. of Union Carbide Corp... 
Union Steel Corp 
U.S. Industrial ) REESE Co. 
Div. of National Distillers & 
Chemicals Corp. 
U.S. Rubber Company 
U. S. Steel wr 
American Bridge Div. ...... 22-23 


Stainless Steel Div. 
Vogt Machine Co., Henry 
Weinman Pump Mfg. Co., .... 
Western States Machine Co 
Wilfley & Sons, A. R. 
Wolverine Tube, Div. of 

Calumet & Hecla, Inc. ....185-188 
Varnall-Waring Oo. .......esscs 212 





Professional Services 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT OPPORTUNITIES.. 228 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


WANTED 
Equipment 


ADVERTISERS INDEX 


AAA Machinery & Equipment Co 
American Air Compressor Corp 
Brill Equipment Company 
Bristol Company 
Equipment Clearin 
First Machinery 
Gelb & Sons, R. 
General Foods Corporation 
General Tire & Rubber Co 
Heat & Power Company, Inc 
Horne Machinery Company, Inc 
Land Inc., L. J. 
Lawler Company 
Linde Co., A div. of Union Carbide 
Corp. 
Loeb Equipment Supply Company 
Machinery & Equipment 
Company 
Ceramics Company 
Monarch Personnel 
Perry ny Corp 
sueege Inc., R. C. 
Stein quipment Semoun 
Sussman Inc., 
Union Standard owe SERRA Company.. 
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CREEP OF 
ENGINEERING MATERIALS 


Just published: Comprehensive cov- 
erage of the creep of materials, 
treating design for creep conditions 
in thorough detail, to aid in formu- 
lating and solving engineering prob- 
lems. The authors combine the 
basic principles of material be- 
havior with important engineering 
applications, and supply clear per- 
spective of the advantages and 
limitations of different materials 
which undergo creep. By Iain Fin- 
nie, Engineer, Shell Development 
Co., and William R. Heller, Physi- 
cist, Shell Development Co. 327 pp., 
126 illus., $11.50 














HEAT AND MASS TRANSFER 
Just published: New second edition 
of an authoritative guide on the 
transfer of heat and mass, and the 
analytical procedures developed for 
their description. Clearly covers 
heat conduction, heat transfer by 
convection, thermal radiation, the 
transfer of mass, and heat exchang- 


how to apply low cost ers—each section thoroughly re- 


vised and updated to include im- 
A x iA B L E s Pp £ ‘3 D | @ portant recent advances. By E. 
R. G. Eckert, Prof. of ane yarn 
Engrg., Univ. of Minnesota, an 
to your product © Robert M. Drake, dr, Pref, and 
2 . y Chairman, Mechanical Engrg. Dept., 
This 16-page catalog covers a wide range of practical information @ Princeton Univ. 2nd Edition, 530 
on how to get the most from your electric motors . . . variable pp., 246 illus., $12.50 
speed, instant control, reversing, increasing torque, clutching 
wag Pa ye ~ mote control, measuring torque . . . an e 
other items. It also illustrates and describes Zero-Max variable 
speed controls for fractional horsepower motors. NUCLEAR MAGNETIC 


SEND FOR YOUR FREE COPY NOW! RESONANCE 


% 1 e . . 
Yero- de lax. REVCO Incorporated Applications to Organic Chemistry 
as 1924 Lyndale Ave. So. Just published: A new analytical 
Mi li Mi @ method for solving problems in or- 
nneapolis 5, nn. ganic chemistry which cannot be 
handled by any other method. Gives 
ee ee clear introduction to the theory of 
nuclear magnetic resonance spec- 


troscopy, and illustrates applica- 

the MODERN METHOD % ee Ags pth ge Anereee’, and 
netic research, and includes many 

of Transporting Compressed Gases problems involving interpretation of 
e practical spectra of organic com- 
pounds. By John D. Roberts, Prof. 


ry of Organic Chemistry, Calif. Inst. 
of Technology. 115 pp., illus., $6.00 




















TRIAL 
OOK OF INDUS 
HANTOSS PREVENTION 








ustrial pla 
ainst e 


aslted jubl pe YoU "Engineer aE 9.00 


"10 DAYS’ FREE TRIAL 


McGraw-Hill Book Gee Best. CE-2-23 


@ MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 
327 W. 4ist St., N.Y¥.C. 36 


a ° 
CAPACITY — to meet YOUR Requirements | Send me book(s) checked below for 10 days’ exam- 
ination on approval. In 10 days I will remit for 


© SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements book(s) 1 keep plus few cents for delivery costs, 

* t t . 

for YOUR Protection. Gellvery costs If you remit with this coupon “sms 
return privilege.) 


© CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United Paste & Pet Gace of Foe. atte... $11.00 
12.50 , 


States for YOUR Convenience. Q Hoberts~ Nuclear Magnetic Resonance, $6.00 


_ INDEPENDENT ENGINEERING COMPANY, Inc. 7 





aE _—_———— [>= 

INQUIRIES ; ——— 
% consucrins () (3 (C(@) oesisnine CYLINDERS ANDO GAS PRODUCING EQUIPMENT 
“TODAY TO ACETYLENE + OXYGEN « NITROGEN’ ARGON Position 
“Gj RESEARCH ‘ } For price and terms outside U. S. 
O'FALLON 7, ILLINOIS write McGraw-Hill Int’l., N.Y.C. 
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A plan from Pittsburgh becomes a plant in Britain as Blaw-Knox completes 
construction of a synthetic rubber plant for International Synthetic Rubber Company, Ltd. 





Integrated engineering construction 
goes global as Britain gets its first 
large scale synthetic rubber plant 


In designing and building this major facility, Blaw- 
Knox combined the talents and resources of two 
nations. Preliminary engineering was done in Pitts- 
burgh. Then, in Britain, definitive construction 
drawings were made, equipment purchased, and 
construction begun. Now complete, the new plant 
marks Britain’s first entry into this vital industry. 
“Firsts” are frequent with Blaw-Knox, whose 
synthetic rubber pioneering ranges from building 
prototype plants during War II to the engineering 
design of Japan’s first synthetic rubber plant. 


238 


For details on these and other activities in the 
processing industries, contact Blaw-Knox Company, 
Chemical Plants Division, with headquarters in 
Pittsburgh. Branch offices in New York, Chicago, 
Haddon Heights, New Jersey, Birmingham, Wash- 
ington, D.C. and San Francisco. 


BLAW-KNGX 


plant builders for industry... 
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#62 NEEDLE VALVE 


3000 Ib at 100°F 

600 Ib at 500°F 
Sizes: 44", Ye", 
Vols, yy", 1” 
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#66 PLUG GATE VALVE 


1200 Ib at 150°F 
600 Ib at 500°F 
Sizes: Ye", Ya", 

¥%", YQ"'* 


e.| pwww 
+9949 944 
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radically different ALOYCO Stainless Steel Valves eliminate 
leakage and galling common to ordinary fine control valves 


Introduced eight years ago, these two small Aloyco valves 
have proved themselves in many types of severe corrosive 
service as well as handling hard-to-hold fluids and high- 
pressure gases. 

The No. 62 Needle Valve (left) is particularly suitable for 
sensitive control of flow...as in metering or sampling for 
process plant, laboratory or pilot plant use. 


The No. 66 Gate Valve has a vented, full-floating plug disc, 
which exerts no twisting action on the removable Teflon seat 
in closing. It is ideal for instrument lines, in small lines hand- 
ling viscous liquids, or where a low pressure drop is important. 

For more facts write to Alloy Steel Products Company, 1301 
West Elizabeth Avenue, Linden, New Jersey... the one manu- 
facturer specializing in Stainless Steel Valves exclusively. 
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If you want to cut fluid mixing costs 
look inside the tank 


You can make some of your biggest cost reductions 
inside the tank, when you select a mechanical mixer 


for fluids. 


These are /ong-term savings—based on low-cost main- 
tenance, trouble-free service, adaptability to changes in 
your process, minimum spare-part requirements. 


rhe 


These are the areas where you can really save money 
on fluid mixing. And here are some in-the-tank reasons 
why you can do it better with LIGHTNIN Mixers than 
with any other make. For lowest-cost fluid mixing, see 
your LIGHTNIN representative soon. He’s listed in 
Chemical Engineering Catalog. Or write us direct. 


Save 6 ways with these Lightnin shaft and impeller refinements 


1. Get lower-cost installation, upkeep with 
two-piece shaft. Standard on open-tank units 
(available with closed-tank units, too), 
lower section is alloy required for process; 
upper section can be inexpensive carbon 
steel. Rigid coupling has rabbeted joint as- 
suring accurate alignment. 


4. Save time positioning impellers. Stand- 
ard 18-inch shaft keyway (A) provides 
seven positions (more if you want)—saves 
you cost of special machining. Also note 
shallow extra keyway (B) for impeller hub 
setscrew (C). It permits impeller to slide 
freely, even if shaft is burred. 


WHAT MIXING OPERATIONS 
ARE IMPORTANT i0 YOU? 
You'll find a wealth of infor- 
mation on fluid mixing in 
these helpful bulletins de- 
scribing LIGHTNIN Mixers: 


(] Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

(] Top entering; propeller 
types: Y% to 3 HP (B-103) 

CJ Portable: Ys to 3 HP (B-108) 

(J Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


2. You get twice the strength of conven- 
tional shaft couplings with LIGHTNIN deep- 
welded coupling (A). Not one of these 
couplings has ever failed in service. Polar- 
ized light shows how machined and pol- 
ished radius eliminates stress concentration 
found in conventional coupling (B). 


5. Cut impeller replacement cost with 
LIGHTNIN all-bolted design. Replace blades 
without buying a whole new impeller. 
Blades come off to pass small openings; or 
impeller can be supplied split, as shown. 
Same disc takes 4, 5, 6, or 8 blades for easy 
change in power input. 


(J Side entering: 1 to 25 HP 
(B-104) 

["] Laboratory and small-batch 
production types (B-112) 

(] Condensed catalog showing 
all types (B-109) 

(J Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-b Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 





3. No need to disturb gearing if you ever 
want to replace a LIGHTNIN shaft. Lower 
shaft is unbolted at (A). Upper shaft slides 
out of hollow reducer quill* (B). Gears 
remain untouched—cannot get out of line. 
When new shaft is installed, shaft align- 
ment is automatic. *Patented 


6. Get the right impeller for your needs. 
You can handle practically any fluid mixing 
requirement with a standard LIGHTNIN 
impeller. But for special jobs, you can get 
LIGHTNIN impellers made to specification in 
all machinable materials and with widest 
choice of coverings. 
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MIXCO fluid mixing specialists 





